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1
Discussion
This is a pCR to TR 32.899 correcting the draft TR 32.899.
2
References

[1]
3GPP TR 32.899 Charging aspects of 5G system architecture phase 1 skeleton.   

3
Rationale

This pCR proposes to correct the format in TR 32.899 Study on Charging Aspects of 5G System Architecture Phase 1, according to the comments from Edithelp.
4
Detailed proposal

Propose to incorporate the following change into the skeleton for TR 32.899[1].   

	First change


2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TS 32.240: "Telecommunication management; Charging management; Charging architecture and principles ".

[2] - [10]
Void

[11]
3GPP TS 32.251: "Telecommunication management; Charging management; Packet Switched (PS) domain charging".

[12] - [19]
Void.
[20] - [49]
Void.
[50]
3GPP TS 32.299: "Telecommunication management; Charging management; Diameter charging application".
[51] - [99]
Void.

[100]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[101]
3GPP TS 22.115: "Service aspects; Charging and billing".

[102]
3GPP TS 22.261: "Service requirements for next generation new services and markets; Stage 1". 
[103] - [199]
Void.

[200]
3GPP TR 23.799: "Study on Architecture for Next Generation System".

[201]
3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".

[202]
3GPP TS 23.502: "Procedures for the 5G System; Stage 2".

[203]
3GPP TS 28.530 Telecommunication management; Management of network slicing in mobile networks; Concepts, use cases and requirements

[204] - [400]
Void.

[401]
IETF RFC 6733 (2012): "Diameter Base Protocol".

[402]
IETF RFC 4006 (2005): "Diameter Credit-Control Application". 
	Next changes


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 with mode 3 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. 

5.
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 changes


5.2.1
Description and assumptions
The 5G QoS model supports a QoS flow based framework. The QoS flow is the finest granularity of QoS differentiation in the PDU session. A QoS Flow ID (QFI) is used to identify a QoS flow in the 5G system whichis unique within a PDU session. A 5QI is a scalar that is used as a reference to 5G QoS characteristics specified in TS 23.501 [201] clause 5.7.4.
Editor's Note: Description and assumptions for reflective QoS are FFS as they are dependent on TS 23.501 [201] completion.
	Next changes


5.3.1
Description and assumptions

5.3.1.0 
General
The 5G System architecture separates the User Plane (UP) functions from the Control Plane (CP) functions, allowing independent scalability, evolution and flexible deployments e.g. centralized location or distributed (remote) location.
The Session Management function (SMF) is a Control Plane (CP) function. The SMF includes the following functionality. Some or all of the SMF functionalities may be supported in a single instance of a SMF:

-
Session Management e.g. Session establishment, modify and release, including tunnel maintain between UPF and AN node.

-
UE IP address allocation & management (including optional Authorization).

-
Selection and control of UP function.

-
Configures traffic steering at UPF to route traffic to proper destination.

-
Downlink Data Notification.

-
Initiator of AN specific SM information, sent via AMF over N2 to AN.

User Plane Function(s) (UPF(s)) handle the user plane path of PDU sessions. An UPF that provides the interface to a Data Network supports the functionality of a PDU session anchor. User Plane Function(s) capabilities are per TS 23.501 [201] clause 5.8.2.
UPF traffic detection capabilities may be used by the SMF in order to control at least following features of the UPF:

-
Traffic reporting (e.g. allowing SMF support for charging).

-
QoS enforcement.

-
Traffic routing (e.g. as defined in clause 5.6.4. for UL CL or IPv6 multi-homing).

The detailed functionalities of the SMF and UPF are specified in TS 23.501 [201] clause 6.2.2 and 6.2.3 respectively.

The SMF may control the data path of a PDU session so that the PDU session may simultaneously correspond to multiple N6 interfaces: the single PDU session with multiple PDU session anchors is detailed in TS 23.501 [201] clause 5.6.4.
	Next changes


5.3.3.2 
Key issue #3.2: Blocking and diversion

Online charging should be able to block or diverting the traffic in case the quota is exhausted to tell the subscriber that there is a need to do some action to continue using the service. 

	Next changes


5.3.3.6 
Key issue #3.6: 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 [201] 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 [201] 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:
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 changes


5.4.4.1.2
Online charging

In the online charging process, the charging information for the network resource usage is collected concurrently with the resource usage in the same fashion as in offline charging. However, authorization for the network resource usage should be obtained by the network before the actual resource usage takes place. In case of a UE served by multiple Network Slice Instances, the credit management for each PDU session in different NSIs should be performed independently. 
Editor's Note: The details of credit management and reporting mechanism for NSI is ffs. 
	Next changes


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 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].
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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 anchors 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 should 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. 

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 as already indicated in step 3.

6. 
The SMF updates (R)AN via AMF for AN resource setup, (R)AN and UPF BP/UL CL tunnels information exchange.  
[7-8] In case of IPv6 multi-homing: New UE IPv6 prefix assignment and SMF reconfigures UE IPv6 prefix for UPF1.

9. At any time a Re-authorization triggers occurs.

B.
The Charging session is updated and the SMF reports the usage collected from UPF BP/CL UL, for traffic to/from UPF1 and traffic to/from UPF2.   

The last UL/DL counts collected from UPF1 are reported when the UPF1 is released later on. 

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


5.3.4.9.2
Procedure description- Addition of additional PDU Session Anchor and Branching Point or UL CL
The following figure 5.3.4.9.2.1 describes a PDU session establishment with a Branching Point or an Uplink Classifier (UL CL) UPF inserted by SMF, with two UPF anchors that terminate the N6 interfaces selected as points of measurement for charging: UPF1 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 of TS 23.502 [202] that describes the procedure to add a PDU Session Anchor (PSA) and a Branching Point (BP) or Uplink Classifier (UL CL) for an established PDU session.
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Figure 5.3.4.9.2.1: Charging procedure for a PDU session with two UPF anchors that terminate the N6 interface

1.
UE has an established PDU session with a UPF including the PDU Session Anchor 1.

A.
A charging session for the PDU session is established between the SMF and the charging Domain.
2-3. Same as step 2 and step 3 described in clause 4.3.5.4 of TS 23.502 [202]. Besides, the SMF decides the PSA1 as the point of measurement for charging for the traffic from/to UPF1, and the PSA2 as the point of measurement for charging for the traffic from/to UPF2.
4.
The SMF update the PSA1 via N4 interface. It provides the BP or UL CL with the CN Tunnel Info for downlink traffic.
B.
The charging session is updated due to the data path for DL traffic from PSA1 to BP/CL UL is established.
5-8. Same as step 5-8 described in clause 4.3.5.4 of TS 23.502 [202]. As a result, the Uplink and Downlink traffic can be routed through the right PSA.

C.
The charging session is updated due to the data path for UL traffic to PSA1 is established.

D.
The Charging session is updated due to the data path for DL/UL traffic through PSA2 is established. 
In UPF1 counts associated to UL/DL traffic to/from PSA1, and in UPF2 counts associated to UL/DL traffic to/from PSA2.

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

	Next changes


5.6.1
Description and assumption

5.6.1.0 
General
The architecture references for roaming are in clause 4.2.2.
For Roaming scenario, the Session Management functionality is specified in TS 23.501 [201] clause 5.6.3. 

The UE may have simultaneous PDU sessions in LBO or Home Routed modes, they will be handled independently under the respective mode from charging's perspective.

The AMF determines if a PDU session is to be established in LBO or Home Routing mode per TS 23.501 [201] clause 6.3.2. (e.g. for this DNN per DN subscription).

The N24 reference point residing between a PCF in the HPLMN (H-PCF) and a PCF in the VPLMN (V-PCF), enables the H-PCF to (per clause A.2.2.4 TS 23.501 [201]):

-
Provision mobility policy rules to V-PCF in the VPLMN.

-
Handling of UE Context Establishment request sent by the V-PCF as part of UE Registration procedure(s).

-
Receipt of network events from the V-PCF.

-
Handling of UE Context Termination request sent by V-PCF as part of UE De-Registration procedure.

This N24 reference point enables conveying PCC Rules from H-PLMN to V-PLMN during PDU session establishment/modification.
	Next changes


5.9.4.1.3
Solution evaluation. 

This solution allows support of a single interface to the Charging server for all the subscribers, whether they need to be served by online charging, or whether they need to be served by "offline only" charging.

This solution solves Key issue #9.1 and Key issue #9.2. 

The benefits of this solution are:

-
CDRs generated for subscribers in "offline only" have similar format as CDRs generated for subscribers in "online".  

-
quota management is avoided when "offline only" mode.

The drawback of this solution is the deviation from existing Ro/Rf specified for EPC (i.e. Gy/Gz), and also from  generic Ro/Rf (applicable to all domains) online/offline charging TS 32.299 [50] functionalities.
	Next changes


5.6.4.3.2
Procedures description 

The following figure 5.6.4.3.2.1 describes a PDU session establishment for roaming in Home routed scenario based on clause 4.3.2.2.2 TS 23.502 [202] description: 
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Figure 5.6.4.3.2.1: PDU session establishment – roaming Home Routed

All the steps are described in clause 4.3.2.2.2 TS 23.502 [202], and below part of description relevant for roaming, with also some additions: 

1-2. 
The H-SMF is selected by the AMF.
[7a-b].
Subscription Data Request to UDM, based on (Subscriber Permanent ID, DNN, VPLMN): Default QoS profile.

 [9a-b to 11].
If dynamic PCC is deployed, the SMF performs PCF selection, and requests for PCC Rules, and SMF selection of UPF.

A. The H-SMF performs the selection of the H-Charging domain, and seeks for authorization for the subscriber to start the PDU session in the VPLMN.

B. Start of the PDU session is reported to charging domain in HPLMN.

13.
 H-SMF to V-SMF: Create PDU Session Response (Authorized QoS Rule(s), SSC mode, indication if VPLMN authorized to offload traffic (insert UL CL or Branching Point)).

C. Start of the PDU session is reported to charging domain in VPLMN.

D.
Control of the PDU session by the charging domain in VPLMN.

E.
Control of the PDU session by the charging domain in HPLMN.

There may be additional interaction with the charging domain after or before step 15. This will be determined during the normative phase.

	Next changes


5.3.4.1.1
Architecture description

In the non-roaming 5G System separation architecture, the CTF is divided into two functional blocks (AMC and ADF) as described in figure 5.3.4.1.1.1 and figure 5.3.4.1.1.2. The PDU session and flow information remains at the SMF function, and the UPF sends usage information collected, to SMF over the N4 reference point. The SMF interacts with OCS/OFCS based on information received from other nodes, function internal to SMF, as well as user-plane information received from the UPF. 

For offline charging the SMF generates accounting metrics sets for CDR, as described in Figure 5.3.4.1.1.1
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Figure 5.3.4.1.1.1: Offline charging architecture 
Online charging architecture is depicted in Figure 5.3.4.1.1.2.
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Figure 5.3.4.1.1.2: Online charging architecture

5.3.4.1.2
Offline Charging

The distributed Charging Trigger Function(CTF) is located in the SMF (ADF) and UPF (AMC). The SMF interacts with the UPF for collecting charging information, and reports charging information to charging domain. SMF Reporting is based on provisioned granularity, i.e. per charging key, per charging key and service identifier combination, or per Sponsor Identity and Application Service Provider Identity combination.
The policy from PCF, Charging characteristics from UDM and message received from UPF are provided to the SMF as reporting conditions for Control Plan triggers. 

Time Limit and Volume Limit defined in the Charging characteristics are provided to the UPF as reporting conditions for User plan triggers. 

After activation of usage reporting in UPF:

-
Reporting triggered by reporting conditions.

-
Reporting triggered by on demand request from the SMF, e.g. control plane triggers in the SMF are matched. 

After activation of usage reporting in SMF
-
Reporting triggered by reporting conditions of Control Plan triggers in the SMF are matched
-
Reporting triggered by the reporting from UPF, e.g. reporting conditions of User Plan triggers in the UPF are matched.

SMF combines the charging information from the UPF and SMF when the usage reporting in SMF is active.
5.3.4.1.3
Online charging

The distributed Charging Trigger Function(CTF) is located in the SMF (ADF) and UPF(AMC). The SMF is in charge of enforcing policy activated by PCF and interaction with OCS for online charging based on the policy from PCF.

The SMF requests quota from the OCS according to policy activated by PCF. The SMF can request quota at PDU session establishment or during a PDU session. The Quota Management only operates on per charging key basis, i.e. the SMF requests a quota for each charging key.

For quota management and usage reporting, the SMF generates rules information for accounting and reporting, which indicates the flow sets counted for reporting, and generates measurement threshold based on the provision from the OCS. 
Editor's Note: The interaction between the SMF and UPF (N4 Reference point) specified by SA2 will need to be considered. 

The measurement threshold is created for each quota. The SMF associates the packet detection information and measurement threshold. And the SMF is responsible for the mapping between packet detection information and the policy. The SMF provides the packet detection information, measurement threshold and the association the UPF. Due to multiple policies from PCF may share the same charging key for which one quota is assigned, whereas reporting may be at higher granularity if serviced identifier level reporting is used, one measurement threshold may be associated with several packet detection information.

The following information is provided to the UPF with the measurement threshold: 

-
quota consumption time;
-
quota holding time;
-
quota threshold;
-
tariff time change. 

The UPF consumes quota according to the measurement threshold and collects the usage information. Data volumes on both the uplink and downlink directions can be counted separately based on requirement from the SMF.
The SMF reports quota usage information to the OCS when triggers are matched. The triggers provided by the OCS will be distributed between the SMF (Control Plan triggers) and UPF (user plan triggers).
After activation of usage reporting in UPF:

-
Reporting triggered by the measurement threshold.

-
Reporting triggered by on demand request from the SMF, e.g. control plane triggers are matched or re-authorization is triggered by the OCS. 

After activation of usage reporting in SMF:
-
Reporting triggered by reporting conditions of Control Plan triggers in the SMF are matched
-
Reporting triggered by the reporting from UPF

SMF combines the charging information from the UPF and SMF when the usage reporting in SMF is active.
The SMF may provide the Unused Quota timer to the UPF for online charging session optimization.
Reporting for online from the UPF may block traffic because of no quota, otherwise, reporting for offline never block traffic. So, the SMF needs to provide indicator for the UPF to distinguish reporting between online and offline.

	End of changes
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