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1
Decision/action requested

Rename CSIF as part of harmonizing the terminology between TS 28.201 and TS 28.202
2
References

[1]
3GPP TS 28.201 Network slice performance and analytics charging in the 5G System (5GS); Stage 2

[2]
3GPP TS 28.202 Network slice management charging in the 5G System (5GS); Stage 2
3
Rationale

The CSIF as defined in TS 28.201 [1] and the eCTF as defined in TS 28.202 [2] are essentially providing the same functionality. A common term for this functionality across both specifications should be adopted.
4
Detailed proposal

Propose to incorporate the following changes into the TS 28.201 [1].   
	First change


3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [100] 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 [100].
CHF
Charging Function

CGF
Charging Gateway Function
CTF
Charging Trigger Function
PEC
Post Event Charging
NWDAF
Network Data Analytics Function

MnF
Management Function

MnS
Management Service
SB-CTF
Service Based CTF
	Next change


4.2.2
Converged charging architecture

The SB-CTF (Service Based Charging Trigger Function) for network slice performance and analytics charging has two functional blocks:

-
Charging Subscribing Function (CSF) that subscribes to events and information by consuming services exposed by other functions, in order to be able to capture the required charging information from the service and send it to the CIF for charging purposes. In this document events and information related to charging of performance and analytics for network slices.
-
CHF Interaction Function (CIF) that receives the collected information from the CSF and determines the occurrence of chargeable events based on internal or CHF provided rules. When it determines that a chargeable event has occurred it then triggers charging by consuming the Nchf services.

Editor’s Note: The naming of  CSF and CIF are ffs.
The architectural option for network slice performance and analytics converged charging interacting with Network Functions is depicted in figure 4.2.2-1.
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Figure 4.2.2-1: Network slice performance and analytics converged charging architecture
For network slice performance and analytics converged charging the SB-CTF can consume network slice performance management service (MnS) exposed by the management functions, described in TS 28.533 [250], and/or Network Data Analytics service (Nnwdaf) exposed by the Network Data Analytics Function (NWDAF), described in TS 23.288 [150].

The general architecture components can be found in TS 32.240 [1]. 

Ga is described in clause 5.2.4 and Bnspa in clause 5.2.5 of this document, and Nchf is described in TS 32.290 [50].

	Next change


5.1.2
Requirements 
The following are high-level charging requirements specific to the network slice performance and analytics charging:

-
The SB-CTF shall support subscription to specific network slice performance and analytics information.

-
The SB-CTF shall support reporting charging information based on network slice performance and analytics information.

-
The SB-CTF  shall support reporting performance and analytics charging information per network slice.

-
The SB-CTF shall support PEC scenario to report performance and analytics charging information.
Editor’s note: The requirements are not complete.
	Next change


5.1.4
NWDAF discovery

The NWDAF service discovery by the SB-CTF is specified in TS 29.510[300].
	Next change


5.1.5
CHF selection
The CHF address(es) selection, i.e. CHF address determination, by the SB-CTF is done based on the following and with this priority order (highest to lowest):

-
NRF based discovery; 
-
pre-configured CHF address in the SB-CTF.

	Next change


5.2.1
Basic principles
5.2.1.1
General

Network slice performance and analytics charging is performed by the SB-CTF interacting with CHF using Nchf specified in TS 32.290 [50] and TS 32.291 [51].In order to provide the data required for the charging management activities outlined in TS 32.240 [1], the SB-CTF shall be able to perform converged charging for each of the following:

-
the performance and analytics information obtained from NWDAF.

-
the performance and analytics information obtained from MnS;

The SB-CTF shall be able to obtain performance and analytics information from the NWDAF and/or MnS as follows:

-
The Subscribe/Notify are exchanged between the SB-CTF and the NWDAF using the Nnwdaf service. The interactions are issued by the SB-CTF towards the NWDAF when certain conditions are met.

-
The Subscribe/Notify are exchanged between the SB-CTF and the MnS producer. The interactions are issued by the SB-CTF when certain conditions are met.

The SB-CTF shall be able to perform converged charging by interacting with CHF, for charging data related to network slice performance and analytics. The Charging Data Request and Charging Data Response are exchanged between the SB-CTF and the CHF, based on PEC scenarios specified in TS 32.290 [50]. The Charging Data Request is issued by the SB-CTF towards the CHF when certain conditions (chargeable events) are met.

The charging information is collected per Single Network Slice Selection Assistance Information (S-NSSAI).
The services provided by NWDAF are defined in the TS 23.288[150] and the services provided by MnS producer are defined in the TS 28.533[250]. The charging functionalities for network slice performance and analytics, i.e. SB-CTF functionality, charging events and charging procedures, are defined in the following clauses.

Whether performance and analytics charging for an S-NSSAI in the SB-CTF is active or not is based on configuration. Which performance and analytics information is obtained from NWDAF or MnS by the SB-CTF is based on configuration. 

The configuration may be per S-NSSAI, detailed information about the configuration or provisioning of the configuration is outside this document.
The contents and purpose of each charging event that triggers interaction with CHF, as well as the chargeable events that trigger them, are described in clauses 5.2.2.

A detailed formal description of the converged charging parameters to CHF defined in the present document can be found in TS 32.291 [51].

A detailed formal description of the CDR parameters defined in the present document can be found in TS 32.298 [57].
5.2.1.2
Applicable triggers in network slice performance and analytics charging
Triggers for SB-CTF to invoke a Charging Data Request [Event] towards the CHF are defined as following trigger conditions.
When a charging event is issued towards the CHF, it includes details such as Single Network Slice Selection Assistance Information (S-NSSAI). Table 5.2.1.2-1 summarizes the set of default trigger conditions and their category which shall be supported by the SB-CTF.

Table 5.2.1.2-1: Default Trigger conditions in SB-CTF
	Trigger Conditions
	Trigger level
	Default category


	CHF allowed to change category
	CHF allowed to enable and disable
	Message when "immediate reporting" category

	Notify event for a subscription
	-
	 Deferred
	Not Applicable
	Not Applicable
	Charging Data Request [Event]

	Expiry of time limit per S-NSSAI
	-
	Immediate
	Not Applicable
	Not Applicable
	Charging Data Request [Event]

	Threshold reached for a performance indicator (e.g. load level per S-NSSAI)
	-
	Immediate
	Not Applicable
	Not Applicable
	Charging Data Request [Event]

	Limit reached for number of notify events per subscription made by SB-CTF
	-
	Immediate
	Not Applicable
	Not Applicable
	Charging Data Request [Event]

	Limit reached for number of notify events per S-NSSAI
	-
	Immediate
	Not Applicable
	Not Applicable
	Charging Data Request [Event]

	NOTE 1:
In addition, there may be operator specific triggers.


Editor’s note: the table 5.2.1.2-1 default trigger conditions in SB-CTF as well as how to manage the thresholds and limits is FFS.
The CDR generation mechanism processed by the CHF upon receiving Charging Data Request [Event] issued by the SB-CTF for these chargeable events, is specified in clause 5.2.3.

	Next change


5.2.2
Message flows
5.2.2.1
General
The message flows in the present document specify the interaction for performance and analytics charging functionality, based on the performance and analytics information from NWDAF and MnS. 

The charging interaction is based on Charging Data Request /Response messages specified in TS 32.290 [50], exchanged between the SB-CTF and the CHF. 
One source of performance and analytics information is based on the messages specified in TS 23.288[150], exchanged between the SB-CTF and NWDAF.

Another source of performance and analytics information is based on the messages specified in TS 28.532 [251], exchanged between the SB-CTF and MnS.
5.2.2.2
Analytics and performance charging from SB-CTF
5.2.2.2.1
General
The clause below describes analytics and performance charging from SB-CTF scenarios.

5.2.2.2.2
General analytics and performance charging – PEC
The following figure 5.2.2.2.2-1 describes analytics and performance charging:
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Figure 5.2.2.2.2-1: Analytics and performance reporting
1)
Collection of analytics and performance information: Collection of information related to the network slice analytics and performance is done by the SB-CTF.
2)
Trigger condition met: the SB-CTF determines based on the collected information and the trigger conditions that a report of charging information to the CHF is needed.

3)
Charging Data Request [Event]: The SB-CTF generates charging data related to the collected information and sends the charging data request for the CHF to process the related charging data for CDR generation purpose.
4)
 Create CDR: the CHF stores received information and creates a CDR related to the event.

5)
Charging Data Response [Event]: The CHF informs the SB-CTF on the result of the request.
5.2.2.3
Network data analytics subscription from NWDAF

5.2.2.3.1
General
The clause below describes network data analytics subscription scenarios. The SB-CTF acts as a NWDAF Service Consumer and uses the Nnwdaf_AnalyticsSubscription service to subscribe to the applicable analytics information required for the chargeable events, based on clause 6.1.1 in TS 23.288 [150].
5.2.2.3.2
Network slice performance and analytics information Subscribe/Notify

The following figure 5.2.2.3.2-1 procedure is used by SB-CTF to subscribe/unsubscribe at NWDAF to be notified on performance and analytics information, using Nnwdaf_AnalyticsSubscription service defined in TS 23.288 [150].
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Figure 5.2.2.3.2-1: Analytics and performance from NWDAF

1)
Subscribe Request: the SB-CTF decides to start the collection of performance and analytics information and subscribes to performance and analytics information from NWDAF.

2)
Subscribe Respond: the NWDAF responses the subscription successful.
3)
Notification: based on the subscription of performance and analytics information, the NWDAF notifies the SB-CTF with the performance and analytics information.
NOTE: There might be several “notification” during the subscription.

4)
Notification Acknowledge: the SB-CTF sends the acknowledge notification if need.
5)
Unsubscribe Request: the SB-CTF cancels the subscription to performance and analytics information.
6)
Unsubscribe Respond: the NWDAF responses the unsubscription successful.
5.2.2.4
Network slice performance and analytics subscription from MnS producer

5.2.2.4.1
General
SB-CTF may support subscription to network slice performance information from MnS producer. The clauses below describes message flow of network slice performance and analytics charging from MnS producer. 

5.2.2.4.2
Network slice performance and analytics information Subscribe/Notify
The following figure 5.2.2.4.2-1 procedure is used by SB-CTF to subscribe/unsubscribe at MnS producer to be notified on performance and analytics information, using MnS.
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Figure 5.2.2.4.2-1: Performance and analytics information from MnS Producer

1)
Subscribe Request: The SB-CTF decides to start the collection of performance and analytics information and subscribes to performance and analytics information using MnS.

2)
Subscribe Respond: the MnS producer responses the subscription successful.
3)
Notification: Based on the subscription of performance and analytics information, the MnS producer notifies the SB-CTF with the performance and analytics information.
NOTE: There might be several “notification” during the subscription.
4)
Notification Acknowledge: the SB-CTF sends the acknowledge notification if need.
5)
Unsubscribe Request: the SB-CTF cancels the subscription to performance and analytics information.
6)
Unsubscribe Respond: the MnS producer responses the unsubscription successful.
	Next change


6.1
Data description for network slice performance and analytics charging

6.1.1
Message contents

6.1.1.1
General

The Charging Data Request and Charging Data Response are specified in clause 5.1.2.2.1 of TS 32.290 [50]. 

Table 6.1.1.1-1 describes the use of these messages for network slice performance and analytics charging.
Table 6.1.1.1-1: network slice performance and analytics charging messages reference table 

	Message
	Source
	Destination

	Charging Data Request
	SB-CTF
	CHF

	Charging Data Response
	CHF
	SB-CTF


The following clauses describe the different fields used in the Charging Data messages and the category in the tables is used according to the charging data configuration defined in clause 5.4 of TS 32.240 [1]
6.1.1.2
Charging Data Request message

Table 6.1.1.2-1 illustrates the basic structure of a Charging Data Request message from the SB-CTF as used for performance and analytics based charging.

Table 6.1.1.2-1: Charging Data Request message contents
	Information Element
	Category for converged charging
	Description

	Session Identifier
	OC
	Described in TS 32.290 [57].

	Subscriber Identifier
	OC
	This field contains the identification of the subscriber of the network slice.

	NF Consumer Identification
	M
	Described in TS 32.290 [57].

	NF Functionality
	M
	Described in TS 32.290 [57].

	NF Name
	OC
	Described in TS 32.290 [57].

	NF Address
	OC
	Described in TS 32.290 [57].

	NF PLMN ID
	OC
	Described in TS 32.290 [57].

	Invocation Timestamp
	M
	Described in TS 32.290 [57].

	Invocation Sequence Number
	-
	This field is not applicable.

	Retransmission Indicator
	-
	This field is not applicable.

	One-time Event
	OC
	Described in TS 32.290 [57].

	One-time Event Type
	OC
	Described in TS 32.290 [57].

	Notify URI
	-
	This field is not applicable.

	Triggers
	OC
	Described in TS 32.290 [57].

	Multiple Unit Usage 
	-
	This field is not applicable.

	Network Slice Performance and Analytics Charging Information
	OC
	This field holds the network slice information, which is reported to the CHF.


Editor's Note: whether reuse the Multiple Unit Usage or new structure for the multiple performance charging data reports is ffs.
6.1.1.3
Charging data response message
Table 6.1.1.3-1 illustrates the basic structure of a Charging Data Response message from the SB-CTF as used for performance and analytics based charging. 

Table 6.1.1.3-1: Charging Data Response message contents

	Information Element
	Category for converged charging
	Description

	Session Identifier
	OC
	Described in TS 32.290 [57].

	Invocation Timestamp
	M
	Described in TS 32.290 [57].

	Invocation Result
	OC
	Described in TS 32.290 [57].

	Invocation Sequence Number
	-
	This field is not applicable.

	Session Failover
	OC
	Described in TS 32.290 [57].

	Triggers 
	-
	This field is not applicable.

	Multiple Unit Information
	-
	This field is not applicable.


Editor's Note: the table of charging data response message content is ffs.
6.1.2
Ga message contents
Details of the Ga message contents are specified in TS 32.295 [55].
6.1.3
CDR description on the Bnspa interface

6.1.3.1
General

This clause describes the CDR content and format generated for performance and analytics based charging.
The following table provide a brief description of each CDR parameter. The category in the tables is used according to the charging data configuration defined in clause 5.4 of TS 32.240 [1]. Full definitions of the CDR parameters, sorted by the name in alphabetical order, are provided in TS 32.298 [57].

6.1.3.2
Network slice performance and analytics CHF CDR data 

If enabled, network slice performance and analytics CDRs shall be produced for each network slice (i.e. S-NSSAI).

The fields of network slice performance and analytics CHF CDR are specified in table 6.1.3.2-1.

Table 6.1.3.2-1: Network slice performance and analytics CHF record data 

	Field
	Category
	Description

	Record Type 
	M
	CHF record.

	Recording Network Function ID
	OM
	This field holds the name of the recording entity, i.e. the CHF id.

	Subscriber Identifier
	OM
	This field is the identifier of subscriber.

	NF Consumer Information
	M
	This field holds the information of the SB-CTF that used the charging service.

	NF Functionality
	M
	This field contains the function of the node (i.e. SB-CTF)

	NF Name
	OC
	This field holds the name of the SB-CTF used.

	NF Address
	OC
	This field holds the IP Address of the SB-CTF used.

	NF PLMN ID
	OC
	This field holds the PLMN identifier (MCC MNC) of the SB-CTF.

	Record Opening Time
	M
	Described in TS 32.298 [57].

	Duration
	M
	Described in TS 32.298 [57].

	Record Sequence Number
	C
	Described in TS 32.298 [57].

	Cause for Record Closing 
	M
	Described in TS 32.298 [57].

	Local Record Sequence Number
	OM
	Described in TS 32.298 [57].

	Record Extensions
	OC
	Described in TS 32.298 [57].

	Network Slice Performance and Analytics Charging Information
	OM
	This field holds the network slice performance and analytics charging information defined in clause 6.2.1.2.


Editor's Note: the table of Network slice performance and analytics CHF record data is ffs.
	Next change


Network slice performance and analytics charging specific parameters 

6.2.1
Definition of network slice performance and analytics charging information

6.2.1.1
General

The Charging Information parameter used for network slice performance and analytics charging is provided in the following clauses.
6.2.1.2
Definition of Performance and Analytics Charging Information 

Specific charging information used for network slice performance and analytics charging is provided within the Performance and Analytics Charging Information. 

The detailed structure of the Performance and Analytics Charging Information can be found in table 6.2.1.2.1.
Editor's Note: the table of Network Slice Charging Information is ffs.
6.2.2
Formal network slice performance and analytics charging parameter description

6.2.2.1
Network slice performance and analytics CHF CDR parameters

The detailed definitions, abstract syntax and encoding of network slice performance and analytics CHF CDRs parameters are specified in TS 32.298 [57].
6.2.2.2
Network slice performance and analytics resources attributes

The detailed definitions of resources attributes used for network slice performance and analytics charging are specified in TS 32.291 [51].
6.2.3
Detailed message format for converged charging

The following clause specifies per Operation Type the charging data that are sent by SB-CTF for network slice performance and analytics converged charging. 

The Operation Types are listed in the following order: I (Initial)/T (Termination)/E (Event). Therefore, when all Operation Types are possible it is marked as ITE. If only some Operation Types are allowed for a node, only the appropriate letters are used (i.e. IT or E) as indicated in the table heading. The omission of an Operation Type for a particular field is marked with "-" (i.e. I-E). Also, when an entire field is not allowed in a node the entire cell is marked as "-". 

Table 6.2.3-1 defines the basic structure of the supported fields in the Charging Data Request message for SB-CTF converged charging.  

Table 6.2.3-1: Supported fields in Charging Data Request message
	Information Element
	Analytics and Performance
	SB-CTF

	
	Supported Operation Types
	E

	Session Identifier
	-

	Subscriber Identifier
	E

	NF Consumer Identification
	E

	Invocation Timestamp
	E

	Invocation Sequence Number
	-

	Retransmission Indicator
	-

	One-time Event
	E

	One-time Event Type
	E

	Notify URI
	-

	Triggers
	E

	Multiple Unit Usage
	-

	Network Slice Performance and Analytics Charging Information

	Trigger
	E

	Trigger Timestamp
	E

	Report Start Time
	E

	Report Stop Time
	E

	Network Slice Instance Assistance Identifier
	E

	Performance Information
	E


Table 6.2.3-2 defines the basic structure of the supported fields in the Charging Data Response message for SB-CTF converged charging.  

Table 6.2.3-2: Supported fields in Charging Data Response message
	Information Element
	Analytics and Performance
	SB-CTF

	
	Supported Operation Types
	E

	Session Identifier
	E

	Invocation Timestamp
	E

	Invocation Result
	E

	Invocation Sequence Number
	-

	Session Failover
	E

	Triggers 
	-

	Multiple Unit information
	-


Editor's Note: the table 6.2.3-1 and 6.2.3-2 is ffs.
Editor's Note: whether the Multiple Unit Usage is applicable or not is ffs.
	End of changes
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