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***************************************CHANGE 1 ****************************************
Service and capability exposure charging	Comment by TELEFONICA: We have chosen this name because it is similar to the way 3GPP are naming NEF charging in their specs (Exposure function northbound
Application Program Interfaces (APIs) charging)

Any other suggestions?

As described in Section 2.1.4, the Operator Platform architecture needs to allow Operators to charge for the services and capabilities that are exposed by that Operator to Application Providers, subscribers and other Operator Partners.
A set of technical requirements are necessary to  enable these charging and billing capabilities. These technical requirements will support potential commercial models defined by Operators –for federation and towards end customers/developers.
Note: 	Commercial models definition is out of the scope of this document.
Operator Platform exposes different Operator’s services and capabilities to third parties. Although this set of services and capabilities is quite heterogeneous and is in constant evolution, it is possible to establish a classification of these services/capabilities from a charging perspective. The following service categories can be considered:
· Network capabilities exposure services with no impact on the device’s data usage.
· Network capabilities exposure services with impact on the device’s data usage.
· Network provisioning services.
· Edge application management services.
A detailed description of these categories together with examples of potential charging factors used for services/capabilities will be provided in the next sections of this Annex.
In addition to the categories listed above, there is one more that can be considered that groups “General purpose services” into its own category. This category would include the set of services/capabilities that are exposed by the Operator as “enabler” services (e.g. to manage the connection from the Application Provider to the OP, to manage permissions/consents …). This category may require generation of file records (e.g. XDRs) that could be used by the Operators for charging and/or reporting purposes.  The decision to do the charging and billing for the usage of the services in this category is an Operator’s decision.  
 
Annex G 
Annex H 
Annex I 
I.1  Network capabilities exposure services: with no impact on device’s data usage
This category includes the group of services that are consumed by the Application Providers in order to access the capabilities exposed by the Operator’s Network and that have no impacts on the device’s data traffic usage as a result of the service invocation. These services are normally used to get information from the Operator’s Network and some potential examples are:
· Network information retrieval related services: for example to get or verify the location of a device that is registered in the Operator’s Network, to get or check the device’s registration status, to subscribe to device’s location changes etc.
· Services to subscribe to analytics information provided by the Operator’s Network.
From a technical perspective, the following potential charging factors, supporting charging and billing, can be used:
· Service activation charging:
A one time fee or a periodical fee (e.g. a monthly fee) can be charged by the Operator’s to third parties. This fee would enable the access to a particular service (different fee per service/group of services). This fee will not be dependent on the service usage.
· Charging per API invocation received:
In this case charging would be based on the service API that is invoked by the Application Provider. Depending on the Operator’s decision, this charging factor would allow to do the charging based on:
· The particular API (operation) that is invoked by the Application Provider, without considering the parameters in the payload included in the service API invocation.
· The particular API (operation) that is invoked by the Application Provider and considering some parameters included in the service API invocation (selected API payload).
Note that in this case only a subset of parameters, that will be dependent on the service, would be considered (e.g. in a device location service request, the precission included in the API payload could be used in order to use that level of precision as a potential parameter to consider in the rating and charging). 
The reason for considering only a subset of the parameters is to avoid unnecessary complexity and potential latency/dimensioning issues.
This charging factor would allow the Operators to have the possibility to do the charging and billing based on:
· The number of API invocation requests for Network information retrieval received (e.g. Charging per device location query request received)
· The number of API invocation requests for subscribing to a notification service received (e.g. Charging for subscription to analytics information service during a period of time) 
· Charging per notifications sent to the Application Provider (as a result of a previous subscription operation):
In this case charging would be based on the type of notification that is sent (e.g. Charging per analytics information notification delivered to the Application Provider)
The list of charging factors are the potential ones that the Operator can choose in order to support the commercial models for the services included in this category.
The related technical requirements that need to be supported by the Operator Platform for these charging factors are described in section 5.1.5 of this document. 
I.2 [bookmark: _Hlk134025213]Network capabilities exposure services: with impact on device’s data usage
This category includes the group of services that are consumed by the Application Providers in order to access the capabilities exposed by the Operator’s Network and that have an impact on the device’s data traffic usage. Some potential examples of these services are:
· Services that influence the device’s QoS (e.g. to request a specific Qos – ‘High’ QoS – to be delivered to a specific PDU data traffic session of a device)
· Services that allow sponsorship of data traffic usage (e.g. A particular PDU data traffic session of a device is sponsored by an Application Provided)
· Services that influence how the data traffic of a device is steered in the Operator’s Network.
From a technical perspective, the following potential charging factors, supporting charging and billing, can be used:
· Service activation charging:
A one time fee or a periodical fee (e.g. a monthly fee) can be charged by the Operator’s to third parties for enabling the access to a particular service (different fee per service/group of services). This fee will not be dependent on the service usage.
· Charging per API invocation received:
In this case charging would be based on the service API that is invoked by the Application Provider.
As in the previous category, depending on the Operator’s decision, charging can be based on the operation that is invoked (API type) or on a combination of the operation invoked and a subset of parameters included in the API invocation payload.
Through this charging factor, the Operators would have the possibility to use time based charging models to do the charging and billing of a service (e.g. charging per unit of time that a particular QoS is provided to a device/PDU session)
· Charging based on data traffic usage as a result of a previous service invocation:
In this case charging will be based on the data traffic consumption of a device in the Operator’s Network as a result of a previous service API invocation (e.g. charging per each unit of traffic volume that is carried over an active QoS session)
Using this charging factor it would be possible to enable volume based charging models to do the charging and billing of a service.
The feasibility of using this charging factor depends on the ability to correlate the data traffic in the Operator’s Network that is impacted  by a particular API call with the API invocation.
The list of charging factors described above are the potential ones that the Operator can choose in order to support the commercial models to be used to do the charging and billing for the services included in this category.
The technical requirements that need to be implemented by the Operator Platform to support each of these charging factors are described in section 5.1.5 of this document. 
I.3 Network provisioning services
This category includes the group of services that are consumed by the Application Providers in order to manage different aspects of Network Services Provisioning in the Operator’s Network.
In this category, the Application Providers are also accessing services and capabilities provided by the Operator with impact on the devices data traffic. The main difference compared to the previous category (Network capabilities exposure services: with impact on device’s data usage), is that the exposition of these services requires previous provisioning activities in the Operator’s Network (e.g. to provision a particular APN or Network Slice Instance in the Operator’s Network).
Note that the Operator’s BSS/OSS should be involved during these services provisioning flows, and how this is done is is Operator dependent and out of the scope of this document.
From a technical perspective, the following potential charging factors, supporting charging and billing, can be used:
· Service activation charging:
A one time fee or a periodical fee (e.g. a monthly fee) can be charged by the Operator’s to third parties for enabling the access to a particular service (different fee per service/group of services). This fee will not be dependent on the service usage.
· Charging per API invocation received (service lifecycle modification):
In this case charging will be based on the service API that has been invoked by the Application Provider and, depending on the Operator’s decision, charging can be just be based on the operation that is invoked or a combination of the operation invoked and a subset of parameters included in the API invocation payload.
Some potential examples of this charging factor are:
· Charging per service allocation/deallocation operation received (e.g. Charging per operation received to assign an Application Provider to an existing NSI)
· Charging based on the number of devices that are ‘subscribed’ to a particular Network service (e.g. charging per number of devices that are using a particular APN based on the number of subscription/unsucscription operations received)
· Charging based on data traffic usage:
In this case charging will be based on the device’s data traffic usage using a particular Network Service (e.g. an APN or a NSI). Note that the devices to be considered will be previously subscribed to the Network Service by the Application Provider using a subscription API call.
Depending on the Operator’s decision, the following charging models can be used:
· Time based charging: charging per each unit of time that the devices are using a particular Network Service (e.g. charging per each unit of time devices are using an APN)
· Volume based charging: charging per each unit of traffic volume that  devices are consuming using a particular Network Service (e.g. charging per each unit of traffic volume that is carried over an APN)
The feasibility of enabling this charging factor depends on the ability to correlate the data traffic in the Operator’s Network that is impacted  by a particular API call with the API invocation.
The technical requirements that need to be implemented by the Operator to support each of these charging factors are described in section 5.1.5 of this document. 

I.4 Edge application management services
This category includes the group of services that are consumed by the Application Providers in order to manage their applications. Some potential examples are:
· Resources reservation services.
· Application onboarding and lifecycle management services.
· Application resources monitoring services.
From a technical perspective, the following potential charging factors, supporting charging and billing, can be used:
· Service activation charging:
A one time fee or a periodical fee (e.g. a monthly fee) can be charged by the Operator’s to third parties for enabling the access. This fee will not be dependent on the service usage.
· Charging based on Edge enabling infrastructure resources usage:
Depending on the Operator’s decision the following possibilities can be considered:
· Charging based on the subscribed capacity requested by the Application Provider in the API request (a subset of the parameters included by the Application Provider in the API request payload). As an example the following resources can be considered to do the rating and charging: number of vCPUs, memory, storage, incoming/outgoing data volume etc.
· Charging based on real resources usage (based on periodical information retrieved from the Operator’s Network)
· Charging based on Application lifecycle management API requests:
In this case charging can be based on the type of operation that is invoked (instantiation/upgrade/termination) and potentially, depending on Operator’s decision,- a subset of the parameters received in the APi payload (e.g. availability zone).
· Charging based on data traffic usage in the Operator’s Network:
In this case charging will be based on the data traffic consumption of the devices in the Operator’s Network accessing an Edge Application.
The feasibility of enabling this charging factor depends on the ability to correlate the data traffic in the Operator’s Network that is impacted  by a particular API call with the API invocation.
The technical requirements that need to be implemented by the Operator Platform to support each of these charging factors are described in section 5.1.5 of this document. 
I.5 Charging factors summary
The table below summarizes the list of potential events/charging factors that can be used by the Operator to do the charging and billing, depending on the service category exposed. The factors marked with YES are the ones potentially applicable for the service category.




	
	 SERVICE CATEGORIES
	                 -       TECHNICAL COMPLEXITY    +

	POTENTIAL EVENTS FOR TRIGGER FOR CHARGING
	Network capabilities exposure:
no impact on data traffic
	Network capabilities exposure:
with impact on data traffic
	Network services provisioning
	Edge capabilities management
	

	Service activation
	YES
	YES
	YES
	YES
	

	Service API invocation (and related notifications)
	YES (API + payload)
	YES API+payload)
	YES (API+payload)
Service lifecycle management
	 YES (API+payload)
Reserved Infra resources
App lifecycle management
	

	Data traffic usage in the Operator’s Network
	NO
	YES 
Only if volume based charging (info provided by the Network) (*)
	YES 
Only if volume based charging (info provided by the Network) (*)
	YES
Only if volume based charging (info provided by the Network) (*)
	

	Edge enabling infrastructure resources usage
	NO
	NO
	NO
	 YES 
Only in case charging based on effective use infra resources (**)
	



(*) although information for charging is provided by the Operator’s Network it will have implications for the Operator Platform that will have to provide the Network with information – via the SBI-NR – that can be used by the Operator’s Charging engine to correlate API invocations with Data Traffic usage.
(**) Event Based charging model to be used for this purpose.
1. : Charging factors summary 
The table also shows the level of technical complexity that would be required for the implementation of the different charging triggers/factors, where the first rows have lower level of complexity than the rows at the end. Each charging trigger/factor is independent from one another. 
As it was already mentioned in this Annex, the Operator will be responsible for selecting the charging factors to use for a particular service depending on the selected commercial model of that service. For example an Operator may decide to start by choosing the least complex charging triggers/factors for the initial commercialization of a the service and evolve from this initial model to more advanced commercial models that require more complex charging factors: 	Comment by TELEFONICA: Tom to verify if this example is acceptable or if we should just remove it from the annex and just present the table.
· Example:
· An Operator wants to do the charging for the exposition of a QoS influence service.
· Initial approach (lower complexity charging factors) can be to select the following charging factors for that service:
· Charge a monthly fee to grant the Application Provider with access to the QoS service.
· Charge the Application Provider based on the number of API calls received during a month (€/invocation)
· Mid-term approach (medium complexity charging factors) can be to start charging based on the time the service with specific QoS is used (instead of charging just based on the number of APi calls received). 
· Final approach (higher complexity charging factors) can be to charge based on the devices data traffic volume consumed using a particular QoS as a result of a previous API call invocation.
***************************************END OF CHANGE 1 ****************************************
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