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Rationale

TS 32.257 describes the principles, scenarios and charging information definitions for Edge Computing Charging. 
We find that the method to specify the data volumes for charging of Edge Infrastructure Resource Usage is unclear, as explained below: 

3.1 Background

3.1.1 Requirements for Edge Enabling Infrastructure Resource Charging
TS 32.257 Clause 5.1.3.2 defines the high-level charging requirements specific to the edge enabling infrastructure resources charging as follows:
-
The CEF shall be able to consume the MnS (see 3GPP TS 28.538 [12]) to collect the following performance measurements about the usage of enabling infrastructure resources that are supporting to run the virtualized EAS, and enable converged charging when the CEF has fetched the performance data file containing these measurements or the CEF receives the performance data of these measurements by the reportStreamData operation from MnS producer:

-
mean virtual CPU usage (see 3GPP TS 28.552 [13]);

-
mean virtual memory usage (see 3GPP TS 28.552 [13]);

-
mean virtual disk usage (see 3GPP TS 28.552 [13]);

-
data volumes (see 3GPP TS 28.552 [13]).

3.1.2 Charging Scenarios for Edge Enabling Infrastructure Resource Usage
Furthermore TS 32.257 clause 5.2.2.1.1 specifies what the CEF needs to request from MnS producer in order to collect the performance measurements on the infrastructure usage by the EAS:

Converged charging for edge enabling infrastructure resources usage may be performed by the CEF interacting with CHF using Nchf specified in 3GPP TS 32.290 [6] and 3GPP TS 32.291 [7]. In order to provide the data required for the management activities outlined in 3GPP TS 32.240 [1] (Credit-Control, accounting, billing, statistics, etc.), the CEF shall be able to perform converged charging for each of the following:

-
virtual CPU usage (see VR.VCpuUsageMean in clause 5.7.1.1.1 of 3GPP TS 28.552 [13]);

-
virtual memory usage (see VR.VMemoryUsageMean in clause 5.7.1.2.1 of 3GPP TS 28.552 [13]);

-
virtual disk usage (see VR.VDiskUsageMean in clause 5.7.1.3.1 in 3GPP TS 28.552 [13]);

-
data volumes (see DataVolum.InBytesEAS in clause 5.7.2.1 and DataVolum.OutBytesEAS in clause 5.7.2.2 of 3GPP TS 28.552 [13]).

The CEF shall request the MnS producer to create the measurement job for collecting the performance measurements on the usage of edge infrastructure resource for supporting the EAS.
Once the performance measurements on the usage of edge infrastructure resource are received or obtained, the CEF shall be able to report the corresponding charging events to CHF for CDR generation.
From the above passages, the CEF collects performance measurements for mean CPU virtual usage, mean virtual memory usage, mean virtual disk usage and data volumes, and sends those measurements to CHF using the Nchf interface, for charging purpose. 
TS 32.257 clause 6.1.1.1.2 further states how to map this data into Charging Data Request.
3.1.3 Definition of Charging Information for Edge Enabling Infrastructure Resource Usage
TS 32.257 clause 6.1.1.1.2 describes the Charging Data Request Message as follows: 
Table 6.1.1.1.2-1: Charging Data Request message contents
	Information Element
	Converged Charging

Category
	Description

	Session Identifier
	-
	This field is not applicable.

	Subscriber Identifier
	-
	This field is not applicable.

	NF Consumer Identification
	M
	Described in 3GPP TS 32.290 [6].

	NF Functionality
	M
	Described in 3GPP TS 32.290 [6].

	NF Name
	OC
	Described in 3GPP TS 32.290 [6].

	NF Address
	OC
	Described in 3GPP TS 32.290 [6].

	NF PLMN ID
	OC
	Described in 3GPP TS 32.290 [6].

	Charging Identifier
	OM
	Described in 3GPP TS 32.290 [6].

	Invocation Timestamp
	M
	Described in 3GPP TS 32.290 [6].

	Invocation Sequence Number
	-
	This field is not applicable.

	Retransmission Indicator
	OC
	Described in 3GPP TS 32.290 [6].

	One-time Event
	OC
	Described in 3GPP TS 32.290 [6].

	One-time Event Type
	OC
	Described in 3GPP TS 32.290 [6].

	Notify URI
	-
	This field is not applicable.

	Supported Features
	OC
	Described in 3GPP TS 32.290 [6].

	Service Specification Information
	OC
	Described in 3GPP TS 32.290 [6].

	Triggers
	OC
	Described in 3GPP TS 32.290 [6].

	Multiple Unit Usage 
	OM
	Described in 3GPP TS 32.290 [6].

	Rating Group
	OM
	Described in 3GPP TS 32.290 [6].

	Requested Unit
	-
	This field is not applicable.

	Used Unit Container
	OM
	Described in 3GPP TS 32.290 [6].

	Service Identifier
	OM
	Described in 3GPP TS 32.290 [6].

	Quota management Indicator
	-
	This field is not applicable.

	Triggers
	OM
	Described in 3GPP TS 32.290 [6].

	Trigger Timestamp
	OM
	Described in 3GPP TS 32.290 [6].

	Time
	OM
	Described in 3GPP TS 32.290 [6].

	Total Volume
	-
	Described in 3GPP TS 32.290 [6].

	Uplink Volume
	OM
	This field holds the information of incoming data volume for the EAS, see DataVolum.InBytesEAS in clause 5.7.2.1 of 3GPP TS 28.552 [13].

	Downlink Volume
	OM
	This field holds the information of outgoing data volume for the EAS, see DataVolum.OutBytesEAS in clause 5.7.2.2 of 3GPP TS 28.552 [13].

	Service Specific Unit
	-
	This field is not applicable.

	Event Time Stamps
	-
	This field is not applicable.

	Local Sequence Number 
	-
	This field is not applicable.

	EAS ID
	OM
	This field holds the EAS ID, see 3GPP TS 23.558 [9].

	EDN ID
	OM
	This field holds the DN of EdgeDataNetwork MOI, see 3GPP TS 28.538 [12].

	EAS Provider Identifier
	OM
	The identifier of the ASP that provides the EAS, see 3GPP TS 23.558 [9].

	Edge Enabling Infrastructure Resource Usage Charging Information
	OM
	This field holds the for edge enabling infrastructure resource usage charging specific information described in clause 6.1.2.1.2.


TS 32.257 clause 6.1.2.1.2 describes the structure of Edge Enabling Infrastructure Resource Usage Charging Information as below:

Table 6.1.2.1.2-1: Structure of Edge Enabling Infrastructure Resource Usage Charging Information
	Information Element
	Category
	Description

	Mean Virtual CPU Usage
	OM
	This field holds the information of mean virtual CPU usage for the EAS, see VR.VCpuUsageMean in clause 5.7.1.1.1 of 3GPP TS 28.552 [13].

	Mean Virtual Memory Usage
	OM
	This field holds the information of mean virtual memory usage for the EAS, see VR.VMemoryUsageMean in clause 5.7.1.2.1 of 3GPP TS 28.552 [13].

	Mean Virtual Disk Usage
	OM
	This field holds the information of mean virtual disk usage for the EAS, see VR.VDiskUsageMean in clause 5.7.1.2.1 of 3GPP TS 28.552 [13].

	Duration Start Time
	OM
	This field holds the start time of the collection period, see 3GPP TS 28.550 [14].

	Duration End Time
	OM
	This field holds the end time of the collection period, see 3GPP TS 28.550 [14].


3.2 Open Questions

It is our understanding that the performance measurements for mean CPU virtual usage, mean virtual memory usage, mean virtual disk usage are mapped to the Edge Enabling Infrastructure Resource Usage Charging Information container in Charging Data Request, whereas the performance measurements of data volumes are mapped to the Multiple Unit Usage container in Charging Data Request
However, several points are unclear regarding this mapping as explained below.

Question 1: MultipleUnitUsage.RatingGroup

The TS 32.257 clause 6.1.1.1.2 describes the “Rating Group” as “Om”. 

The definition of “Om” is explained in the TS 32.240 clause 5.4, as below: 

The IE and CDR parameter description tables in the middle tier TSs specify the Mandatory (M), Conditional (C) and Operator provisionable (OC or OM) designations. The category of an IE or CDR parameter can have one of two primary values:

M
This parameter is Mandatory and shall always be present in the event / CDR.

C
This parameter shall be present in the event / CDR only when certain Conditions are met. These Conditions are specified as part of the parameter definition.

All other parameters are designated as Operator provisionable (O). Using network management functions or specific tools provided by an equipment vendor, operators may choose if they wish to include or omit the parameter from the charging event / CDR. Once omitted, this parameter is not generated in an event / a CDR. To avoid any potential ambiguity, the CTF / CDF / CGF shall be able to provide all these parameters. Only an operator can choose whether or not these parameters should be generated in their system, i.e. included in the charging event / CDR.

Those parameters that the operator configures to be present are further divided into mandatory and conditional categories:

OM
This is a parameter that, if provisioned by the operator to be present, shall always be included in the events / CDRs. In other words, an OM parameter that is provisioned to be present is a mandatory parameter.

OC
This is a parameter that, if provisioned by the operator to be present, shall be included in the events / CDRs when the specified conditions are met. If provisioned by the operator not to be present, shall not be included in the events / CDRs even the specified conditions are met. In other words, an OC parameter that is configured to be present is a conditional parameter.

According to above definition, Om is an operator-provisionable parameter, which may or may not be present depending upon the operator configuration. Furthermore, in TS 32.257 clause 6.1.2.3, the Rating Group is marked as “not applicable” in Table 6.1.2.3-1:

Table 6.1.2.3-1: Supported fields in Charging Data Request message
	Information Element
	Functionality of CEF
	Edge enabling infrastructure resource usage charging

	
	Supported Operation Types
	E

	Session Identifier
	-

	Subscriber Identifier
	-

	NF Consumer Identification
	E

	NF Functionality
	E

	NF Name
	E

	NF Address
	E

	NF PLMN ID
	E

	Charging Identifier
	E

	Invocation Timestamp
	E

	Invocation Sequence Number
	-

	Retransmission Indicator
	E

	One-time Event
	E

	One-time Event Type
	E

	Notify URI
	-

	Supported Features
	E

	Service Specification Information
	E

	Triggers
	E

	Multiple Unit Usage 
	E

	Rating Group
	-

	Requested Unit
	-

	Time
	-

	Total Volume
	-

	Uplink Volume
	-

	Downlink Volume
	-

	Service Specific Units
	-

	Used Unit Container
	E

	Service Identifier
	E

	Quota management Indicator
	-

	Triggers
	E

	Trigger Timestamp
	E

	Time
	E

	Total Volume
	-

	Uplink Volume
	E

	Downlink Volume
	E

	Service Specific Unit
	-

	Event Time Stamps
	-

	Local Sequence Number 
	-

	EAS ID
	E

	EDN ID
	E

	EAS Provider Identifier
	E

	Edge Enabling Infrastructure Resource Usage Charging Information
	E





However, in TS 32.291 clause 6.1.6.2.1.5 the Rating Group is marked as Mandatory:

Table 6.1.6.2.1.5-1: Definition of type MultipleUnitUsage

	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	ratingGroup
	RatingGroup
	M
	1
	The identifier of a rating group.
	

	requestedUnit
	RequestedUnit
	OC
	0..1
	This field indicates that quota management is required, and may contain the amount of requested service units. (See TS 32.290 [58] clause 7)
	

	usedUnitContainer
	array(UsedUnitContainer)
	OC
	0..N
	This field contains the amount of used non-monetary service units measured, which can be measured with decimal cases contains the amount as an integer.
	


This creates an inconsistent view of the presence (or lack thereof) of the Rating Group IE for the purpose of Edge Enabling Infrastructure Resource Usage Charging

It is not clear what is the applicability of Multiple Unit Usage.Rating Group, why is this IE needed and how should it be populated by CEF.
Question 2: UsedUnitContainer.ServiceIdentifier

In our understanding, the MultipleUnitUsage.UsedUnitContainer.ServiceIdentifier implies online session charging with quota control, whereas the charging requests for Edge enabling infrastructure usage are Post Event Charges (PEC) that do not involve quota control. Is it unclear, why is this IE needed and how should it be populated by CEF.
Question 3: UsedUnitContainer.Triggers

MultipleUnitUsage.UsedUnitContainer.Triggers is marked as applicable for event “E”. However, in our understanding, the Post Event Charges (PEC) does not utilize triggers. We’d like to clarify what is the intention of using triggers for edge enabling infrastructure resource usage charging.
Question 4: UsedUnitContainer.TriggerTimestamp

MultipleUnitUsage.UsedUnitContainer.TriggerTimestamp is marked as applicable for event “E”. However, in our understanding, the Post Event Charges (PEC) does not utilize triggers. We’d like to clarify what is the intention of using TriggerTimestamp for edge enabling infrastructure resource usage charging.

Question 5: UsedUnitContainer.Time

MultipleUnitUsage.UsedUnitContainer.Time is marked as applicable for event “E”. It is not clear whether this field indicates the duration of measurement period of data volumes, or is the measurement period for data volumes indicated by Duration Start Time and Duration End Time in Edge Enabling Infrastructure Resource Usage Charging Information container.
Question 6: UsedUnitContainer.LocalSequenceNumber

In TS 32.257 clause 6.1.2.3, the MultipleUnitUsage.UsedUnitContainer.LocalSequenceNumber is marked as not applicable for event “E”. However, in TS 32.291 clause 6.1.6.2.1.10, it is marked as Mandatory:
Table 6.1.6.2.1.10-1: Definition of type UsedUnitContainer
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	serviceId
	ServiceId
	OC
	0..1
	This field identity of the used service
	

	quotaManagementIndicator
	QuotaManagementIndicator
	OC
	0..1
	an indicator on whether all the reported used units in the UsedUnitContainer are with or without quota management control.
If the attribute is not present, it indicates the used unit is without quota management applied.
	

	triggers
	array(Trigger)
	OC
	0..N
	This field specifies the reason for usage reporting for one or more types of unit associated to the rating group.
	

	triggerTimestamp
	DateTime
	OC
	0..1
	This field holds the timestamp when the reporting trigger occur.
	

	time
	Uint32
	OC
	0..1
	This field holds the amount of used time(seconds).
	

	totalVolume
	Uint64
	OC
	0..1
	This field holds the amount of used volume (bytes) in both uplink and downlink directions.
	

	uplinkVolume
	Uint64
	OC
	0..1
	This field holds the amount of used volume (bytes) in uplink direction.
	

	downlinkVolume
	Uint64
	OC
	0..1
	This field holds the amount of used volume (bytes) in downlink direction.
	

	serviceSpecific Units
	Uint64
	OC
	0..1
	This field holds the amount of used service specific units.
	

	eventTimeStamps
	array(DateTime)
	OC
	0..N
	This field holds the timestamps of the event reported in the Service Specific Unit s, if the reported units are event based
	

	localSequenceNumber
	integer
	M
	1
	holds the Used Unit sequence number, i.e. the order when charging event occurs. It starts from 1 and increased by 1 for each Used Unit generation.
	


It is not clear what is the applicability of UnitUsedContainer.LocalSequenceNumber, why is this IE needed and how should it be populated by CEF.
4
Detailed proposal

To address the above questions, as well as to simplify the implementation for both CEF and CHF, we propose that the usage volumes for edge enabling infrastructure resource usage be specified in the “Edge Enabling Infrastructure Resource Usage Charging Information” container along with other performance measurements used for edge enabling infrastructure resource usage charging, and the Multiple Unit Usage to not be used for this purpose. 
This means that in TS 32.257 clause 6.1.2.1.2, the Edge Enabling Infrastructure Resource Usage Charging Information Container will be extended to include the data volumes, as shown below:

Table 6.1.2.1.2-1: Structure of Edge Enabling Infrastructure Resource Usage Charging Information
	Information Element
	Category
	Description

	Mean Virtual CPU Usage
	OM
	This field holds the information of mean virtual CPU usage for the EAS, see VR.VCpuUsageMean in clause 5.7.1.1.1 of 3GPP TS 28.552 [13].

	Mean Virtual Memory Usage
	OM
	This field holds the information of mean virtual memory usage for the EAS, see VR.VMemoryUsageMean in clause 5.7.1.2.1 of 3GPP TS 28.552 [13].

	Mean Virtual Disk Usage
	OM
	This field holds the information of mean virtual disk usage for the EAS, see VR.VDiskUsageMean in clause 5.7.1.2.1 of 3GPP TS 28.552 [13].

	Duration Start Time
	OM
	This field holds the start time of the collection period, see 3GPP TS 28.550 [14].

	Duration End Time
	OM
	This field holds the end time of the collection period, see 3GPP TS 28.550 [14].

	Incoming Data Volume
	Om
	This field holds the information of number of incoming bytes received by the EAS, see DataVolum.InBytesEAS in clause 5.7.2.1 of 3GPP TS 28.552 [13]

	Outgoing Data Volume
	Om
	This field holds the information of number of outgoing bytes transmitted from the EAS, see DataVolum.OutBytesEAS in clause 5.7.2.2 of 3GPP TS 28.552 [13]


Also, the TS 32.257 clause 6.1.2.3, the table 6.1.2.3-1 would be updated as below: 

Table 6.1.2.3-1: Supported fields in Charging Data Request message
	Information Element
	Functionality of CEF
	Edge enabling infrastructure resource usage charging

	
	Supported Operation Types
	E

	Session Identifier
	-

	Subscriber Identifier
	-

	NF Consumer Identification
	E

	NF Functionality
	E

	NF Name
	E

	NF Address
	E

	NF PLMN ID
	E

	Charging Identifier
	E

	Invocation Timestamp
	E

	Invocation Sequence Number
	-

	Retransmission Indicator
	E

	One-time Event
	E

	One-time Event Type
	E

	Notify URI
	-

	Supported Features
	E

	Service Specification Information
	E

	Triggers
	E

	Multiple Unit Usage 
	-

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	EAS ID
	E

	EDN ID
	E

	EAS Provider Identifier
	E

	Edge Enabling Infrastructure Resource Usage Charging Information
	E



