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1
Decision/action requested

Include the proposed changes in TR 28.827.
2
References

[1]

3GPP TR 28.827: "Study on 5G charging for additional roaming scenarios and actors"

3
Rationale

For doing some necessary corrections.
4
Detailed proposal

(For pseudo CR, include the complete clause(s) or subclause(s) of the latest draft TS/TR to be modified, with clear clause and sub-clause headings included and all modifications shown with revision marks, unambiguously showing where the changes shall be made or inserted in the draft TS/TR. It is not sufficient to just state, for example, “add the following text to the draft TS/TR…”.)

	First change


3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

BCE
Billing and Charging Evolution
CHF
Charging Function

HR
Home Routed
LBO
Local Breakout
SDF
Service Data Flow
	Next change


5.4
Billing and Charging Evolution (BCE) 

The BCE process is a simplified and flexible optional settlement method, tailor made for future wholesale roaming settlement needs of operators. The process is driven by new formats like Usage Data Report, Billing Statement Report and Detailed Data Record which together build a robust framework for seamless revenue assurance.

The BCE process is specified in GSMA TD.201 [3] clause 2.2.

The BCE and TAP (Transferred Account Procedures) process will continue to work in parallel for the foreseeable future.

According to GSMA WA.51 [7]. clause 12, there is no support for 5G SA Wholesale charging using the legacy TAP process. The operators must support BCE in order to launch 5G SA roaming and inter-PLMN charging. This document only considers the requirements from BCE.
	Next change


7.1.1.2
Use case #1b: Visited MNO charging home MNO for 5G connection and mobility provided to the home MNO’s CSCs
This use case focuses on visited MNO and home MNO business roles.

A CSC (UE) has a subscription with the home MNO which allows usage of 5G data connectivity connection and mobility.

The visited MNO to home MNO charging is based on number of home MNO’s UEs (i.e. unique SUPI) connected to the visited MNO’s network over a specific period of time.

	Next change


7.1.4.1.2
Reference architecture
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Figure 7.1.4.1.2-1: Roaming 5G data connectivity scenario in service-based interface representation
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Figure 7.1.4.1.2-2: Roaming 5G data connectivity scenario in reference point representation

The SMF with CTF interact with CHF using Nchf interface. The CDRs produced by CHF may send this for interconnect charging (shown as dashed in the figures), which then can be used to aggregate and calculate the amount of data per home MNO, the interconnect part is only included for completeness and is currently outside the scope of 3GPP SA5.
	Next change


7.1.4.4.3
Message flows

The message flows about roaming charging profile negotiation for 5G data connectivity charging are present in the figure 5.2.2.12.2.1, PDU session establishment, of TS 32.255 [4].

In the step 13, 

13ch-a. Based on "received PDU session conditions" trigger, 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 CDR.

13ch-c. The CHF acknowledges by sending Charging Data Response [Update] to the V-SMF.
During PDU session establishment, for Home Routed Roaming using QBC, the roaming charging profile is sent from the V-CHF to the V-SMF which is then forwarded to the H-CHF (using the H-SMF). The H-CHF may respond with a new roaming charging profile. The H-CHF provided roaming charging profile is then used by the V-SMF (as well as the H-SMF) for the QBC, the new charging roaming profile is also sent to the V-CHF from V-SMF. The corresponding trigger "received PDU session conditions" in the step 13ch-a should be clarified.

The message flows about roaming charging profile negotiation for Roaming Home routed PDU session - inter-PLMN V-SMF change, specified in the figure 5.2.2.14.9.1, of TS 32.255[4],

In the step 8ach-a, 

8ach-a. A Charging Data Request [Update] is sent to H-CHF in HPLMN, indicating the V-SMF change and "Roaming Charging Profile" received from the VPLMN.
8ach-b. The H-CHF in HPLMN updates the CDR.

8ach-c. The H-CHF in HPLMN acknowledges by sending Charging Data Response [Update] to the H-SMF and supplies the HPLMN selected "Roaming Charging Profile" for this VPLMN.

In the step 8cch-a, 

8cch-a. A Charging Data Request [Update] is sent to V-CHF with charging information received from H-SMF, which includes the HPLMN selected "Roaming Charging Profile".

8cch-b. The V-CHF updates the CDR.

8cch-c. The V-CHF acknowledges by sending Charging Data Response [Update] to the V-SMF.
How to report the updated "Roaming Charging Profile" to V-CHF should be clarified without the addition of a special trigger. The updated "Roaming Charging Profile" will be reported in the next Charging Data Request [Update] which is armed by subsequent triggers. 

The message flows about roaming charging profile negotiation for roaming Home routed PDU session - intra-PLMN V-SMF change are present in the clause 5.2.2.14.10 of TS 32.255[4].

The Roaming Charging Profile is transferred from old V-SMF to the new V-SMF.
3- 4b.
SM Context retrieval by new V-SMF from the old V-SMF. The Charging Id containing Charging Id1 value, the "Home Roaming Charging Profile", and the V-CHF address, are conveyed to the new V-SMF.

No enhancement is required. The Roaming Charging Profile is NOT negotiated again.

	Next change


7.1.4.10.2
Reference architecture

The reference architecture would be the same as the local breakout architecture in solution #1.3 clause 7.1.4.3.2, or home routed architecture in Figure 4.2.4 of TS 32.255.
	Next change


7.1.4.11.2
Reference architecture

The reference architecture would be the same as the local breakout architecture in solution #1.3 clause 7.1.4.3.2 or Home Routed architecture in Figure 4.2.4 of TS 32.255.

	Next change


7.2.4.17.2
Reference architecture

The reference architecture would be the same as the local breakout architecture in solution #2.2 clause 7.2.4.2 or Home Routed architecture in Figure 4.2.4 of TS 32.255.
	Next change


7.2.1.3
Use case #2c: Home MNO charging subscriber for SMS provided at roaming

This use case focuses on visited MNO and home MNO business roles.

The visited MNO to home MNO charging is based on number of SMS sent or received by the home MNO UEs served by the visited MNO’s network considering of the following aspects:

-
RAT type;

-
Location

Number of SMS sent or received under the above aspects needs to be reconciliated between home MNO and visited MNO. 

	Next change


7.2.1.4
Use case #2d: Home MNO charging subscriber for 5G connection and mobility provided to home MNO’s subscribers in roaming scenario

This use case focuses on visited MNO and home MNO business roles.

The visited MNO to home MNO charging is based on connection and mobility sent or received by the home MNO UEs served by the visited MNO’s network considering of the following aspects:

-
RAT type;

-
Location

	Next change


7.3.3
Key issues 

The following key issues are identified:

-
Key Issue #3a: Collection of charging information in home MNO about the 5G data connectivity usage per MVNO.

-
Key Issue #3b: Collection of charging information in home MNO about the 5G connection and mobility usage per MVNO.

-
Key Issue #3c: Collection of charging information in home MNO about the SMS usage per MVNO.

	Next change


7.4
Convey charging information from an MNO to an additional actor

	Next change


7.4.1.1
Use case #4a: Additional actor does retail charging for 5G data connectivity
This use case focuses on additional actor (e.g., MVNO) and subscriber business roles.

A subscriber has a UE and a subscription with the additional actor which allows usage of 5G data connectivity. The additional actor has their own billing system and charging function (CHF), but no other NFs.

The additional actor charging of the subscriber could be based on data volume that the UE has used in the MNO’s network considering of the following aspects:

-
RAT type;

-
S-NSSAI;

-
DNN;

-
QoS information.

	Next change


7.4.1.2
Use case #4b: Additional actor does retail billing for 5G data connectivity
This use case focuses on additional actor (e.g., MVNO) and subscriber business roles.

A subscriber has a UE and a subscription with the additional actor which allows usage of 5G data connectivity. The additional actor has their own billing system, but no CHFs.

The additional actor charging of the subscriber could be based on data volume that the UE has used in the home MNO’s network considering of the following aspects:

-
RAT type;

-
S-NSSAI;

-
DNN;

-
QoS information.

	Next change


7.4.1.3
Use case #4c: Use case for additional actor does wholesale charging for 5G data connectivity towards another additional actor

This use case focuses on home MNO and additional actor (wholesaler] roles.

A subscriber has a UE and a subscription with an additional actor (retailer) which allows usage of 5G data connectivity. The additional actor (retailer) has an agreement with another additional actor (wholesaler) for usage of 5G data connectivity, the other additional actor (wholesaler) in turn has agreement with the home MNO for 5G data connectivity, this allows the additional actor’s (retailer) subscribers (UEs) to use the home MNO’s network. The additional actors have their own billing system and charging function (CHFs), but no other NFs.

The additional actor (wholesaler) charging of the additional actor (retailer) could be based on data volume that additional actor’s (retailer) subscribers (UEs) has used in the home MNO’s network considering of the following aspects:

-
RAT type;

-
S-NSSAI;

-
DNN;

-
QoS information.

	Next change


7.4.3
Key issues 

The following key issues are identified:

-
Key Issue #4a: Collection of charging mechanism in MNO about the 5G data connectivity usage.

-
Key Issue #4b: Conveying the charging information to the MVNO

- 
Key Issue #4c: Finding the additional actor’s CHF

-
Key Issue #4d: Service based interface to use towards the additional actor’s CHF

-
Key Issue #4e: Trigger handling towards the additional actor’s CHF

	Next change


7.4.4.3.2
Reference architecture
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Figure 7.2.4.3.2-1: MNO – Additional actor 5G scenario in service-based interface representation




[image: image7.emf]CCS

CCS

SMF

CHF

MNO

A-CHF

N40

Ny

AMF SMSF

N46 N42

Retail

Additional

actor


Figure 7.2.4.3.2-2: MNO – Additional actor 5G scenario in reference point representation
7.4.4.3.3
Message flows

This would be same as for solution #2.1 in clause 7.2.4.1 where the H-CHF is changed to A-CHF, and the V-CHF is changed to CHF.

	Next change


7.5
Convey charging information from visited MNO to home MNO, and home MNO to an additional actor
	Next change


7.5.1.1
Use case #5a: Use case for additional actor does retail changing for 5G data connectivity while roaming

This use case focuses on visited MNO, home MNO, MVNO and subscriber business roles.

A subscriber has a UE and a subscription with the MVNO which allows usage of 5G data connectivity. The MVNO has their own billing system and charging function (CHF), but no other NFs. The MVNO has an agreement with the home MNO that allows its subscribers roaming and the home MNO as a roaming agreement with the visited MNO.

The MVNO charging of the subscriber could be based on data volume that the UE has used in the visited MNO’s network considering of the following aspects:

-
RAT type;

-
S-NSSAI;

-
DNN;

-
QoS information.

	End of change
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