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1	Decision/action requested
Approve new satellite backhaul use case.
2	References
[1]	3GPP TR 28.844 " Study on charging aspects of satellite in the 5G System (5GS)".
3	Rationale
Converged Charging Sattellite backhaul Solution Update which include Satellite Backhaul Information.
4	Detailed proposal
The following changes are proposed for TR 28.844[1].
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[bookmark: _Toc136348586]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 TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[3]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[4]	3GPP TS 22.261: "Service requirements for next generation new services and markets; Stage 1".
[5]	3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System".
[6]	3GPP TR 23.700-27: "Study on 5G System with Satellite Backhaul".
[7]	3GPP TR 23.700-28: "Study on Integration of satellite components in the 5G architecture".
[8]	3GPP TR 23.737: "Study on architecture aspects for using satellite access in 5G".
[9]	3GPP TS 23.548: "5G System Enhancements for Edge Computing; Stage 2".
[10]	3GPP TS 32.255: "Telecommunication management; Charging management; 5G Data connectivity domain charging; stage 2"
[11]	3GPP TS 32.290: " Services, operations and procedures of charging using Service Based Interface (SBI) "
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[bookmark: _Toc136348612]5.2.4	Possible solutions
[bookmark: _Toc136348613][bookmark: _Toc89690041]5.2.4.1	Solution #2.1: SMF Charging Trigger Function (CTF) based solution for satellite backhaul charging
[bookmark: _Toc89690040][bookmark: _Toc136348614]5.2.4.1.1	General description
This solution which relying on CHF/5G Converged Charging System for satellite backhaul charging, addresses the Key Issue#2.1, Key Issue#2.2 and Key Issue#2.X.
During the PDU Session establishment procedure, if the AMF is aware that a satellite backhaul is used towards 5G AN, the AMF may report this to SMF. If AMF is aware that satellite backhaul category changes (e.g. at handover), the AMF reports the current satellite backhaul category and indicates the satellite backhaul category change to SMF.
If dynamic satellite backhaul is used, i.e. capabilities (latency and/or bandwidth) of the satellite backhaul change over time due to e.g. use of varying inter-satellite links as part of backhaul, the AMF notifies the SMF of the corresponding dynamic satellite backhaul category to serve the PDU Session. Then, the SMF informs this to PCF. The PCF may trigger QoS monitoring as specified in TS 23.501 [2].
Since the SMF obtains the satellite backhaul categories or satellite backhaul category changes (e.g. at handover) from the AMF, the SMF can be used to provide the charging information to support the satellite backhaul charging.
[bookmark: _Toc89690042][bookmark: _Toc136348615]5.2.4.1.2	Architecture description 
The converged charging architecture for SMF Charging Trigger Function (CTF) based solution as depicted in figure 5.2.4.1.2-1. SMF based solution-CTF and are proposed for the session based charging.


Figure 5.2.4.1.2-1: 5G data connectivity converged charging architecture defined in TS 32.255 [10]
[bookmark: _Toc89690044][bookmark: _Toc136348616]5.2.4.1.3	Charging procedures for sateliite backhaul
The figure 5.2.4.1.3-1 describes the high level charging procedure for SMF (CTF) Converged charging for satellite backhaul charging.



Figure 5.2.4.1.3-2: Message flow for satellite backhaul charging
1.	SMF received the PDU session establishment request including satellite backhaul category as specified in clause 4.3.2.2 TS 23.502 [3]. 
1ch-a. The SMF sends Charging Data Request [Initial, Requestd Quota] including satellite backhaul category to CHF for the satellite backhaul charging.
1ch-b. The CHF creates a CDR.
1ch-c. The CHF acknowledges by sending Charging Data Response [Initial, Granted Quota] to the SMF.
2.	SMF sends the satellite backhaul usage report request to UPF during N4 Session Establishment/Modification procedure, if the SMF obtains the satellite backhaul category or satellite backhaul category changes from AMF.
3.	UPF starts QFI related to the satellite backhaul counts and detects an event that the satellite backhaul usage report has to be reported.
4.	UPF/PSA UPF reports the satellite backhaul usage report to SMF.
4ch-a. The SMF sends Charging Data Request[Update, Requestd Quota] to the CHF including the satellite backhaul usage report (which can contain information on the start time and end time for its usage), satellite backhaul delay and it may include further information for Satellite Backhaul QoS (e.g. throughput, latency, jitter, error rate).
4ch-b. The CHF update a CDR.
4ch-c. The CHF acknowledges by sending Charging Data Response [Update, Granted Quota] to the SMF.
5.	SMF sends the granted quotas to the UPF/PSA UPF in the usage reporting response.
6.	UPF/PSA UPF reports the usage reporting of the last satellite backhaul traffic to SMF.
6ch-a. The SMF sends Charging Data Request [Termination, Used Units] to CHF including the satellite backhaul traffic usage report.
6ch-b. The CHF close a CDR.
6ch-c. The CHF acknowledges by sending Charging Data Response [Termination] to the SMF.
7.	SMF sends the usage reporting response to the UPF/PSA UPF.

5.2.4.1.X	CDR Information Structure with Satellite Backhaul information
The Table 1 provides the information structure, as described in 3GPP TS 32.290 [11] which includes the attributes that shall be used for Satellite Backhaul.
Table 5.2.4.1.X-1: Common Data structure of Charging Data Request with Satellite Backhaul Identification(3GPP TS 32.290 [11] – Table 7.1)
	Information Element
	Converged Charging
Category
	Offline Only Charging Category
	Description

	Session Identifier
	OC
	OC
	This field identifies the charging session.

	Subscriber Identifier
	OM
	OM
	This field contains the identification of the individual subscriber that uses the requested service.

	NF Consumer Identification
	M
	M
	This is a grouped field which contains a set of information identifying the NF consumer of the charging service.

	NF Functionality
	M
	M
	This field contains the function of the node. 

	NF Name
	OC
	OC
	This fields holds the name (i.e. UUID) of the NF consumer. At least one of the NF Address or NF Name shall be present. 

	NF Address
	OC
	OC
	This field holds the address (i.e. IP address and/or FQDN) of NF consumer. At least one of the NF Address or NF Name shall be present. 

	NF PLMN ID
	OC
	OC
	This field holds the PLMN ID of the network the NF consumer belongs to.

	Satellite Backhaul Information
	OC
	OC
	This field contain parameters that can be used to determine that a Satellite Backhaul has been used for the data traffic

	Satellite Backhaul Category
	OC
	OC
	Field contains information on the backhaul category that is used to support the Satellite PDU Session, possibly together with a starting time and/or an end time for the usage of the backhaul category

	Observed Satellite backhaul delay
	OC
	OC
	Optional information indicating the one way delay taken by data transfer through the Satellite backhaul, , possibly together with a starting time and/or an end time for the period of time when this Satellite backhaul delay applied

	Satellite QoS
	OC
	OC
	[bookmark: _Hlk94798623]This field may be added optionally as a further enhancement to contain the result of the calculation of the following attributes (throughput), latency, jitter, and error rate)	Comment by LTHM0: I am not sure of this information

	Charging Identifier
	OM
	-
	This field contains the charging identifier allowing correlation of charging information. Only applicable if not provided in the NF (CTF) consumer specific structure.

	Invocation Timestamp
	M
	M
	This field holds the timestamp of the charging service invocation by the NF consumer

	Invocation Sequence Number
	M
	M
	This field contains the sequence number of the charging service invocation by the NF consumer in a charging session.

	Retransmission Indicator
	OC
	OC
	This field indicates if included,  this is a retransmitted request message.

	One-time Event
	OC
	-
	This field indicates, if included, that this is  event based charging and whether this is a one-time event in that there will be no update or termination.

	One-time Event Type
	OC
	-
	This field indicated the type of the one time event, i.e. Immediate or Post event charging.

	Notify URI
	OC
	-
	This field contains URI to which notifications are sent by the CHF. The latest received value shall always be used at notifications.

	Supported Features
	OC
	-
	This field indicates the features supported by the NF consumer.

	Service Specification Information
	OC
	-
	This field identifies the technical specification for the service (e.g. TS 32.255) and release version (e.g. Release 16) that applies to the request. It is for information.

	Triggers
	OC
	OC
	This field identifies the event(s) triggering the request and is common to all Multiple Unit Usage occurrences.

	Multiple Unit Usage 
	OC
	OC
	This field contains the parameters for the quota management request and/or usage reporting. It may have multiple occurrences.

	Rating Group
	M
	M
	This field holds the identifier of a rating group.

	Requested Unit
	OC
	-
	This field indicates that quota management is required, and may contain the amount of requested service units for a particular category. If it is included then it indicates that quota management is required for the Rating Group or, in the case of service level reporting, at least one of the services in the Rating Group. If it is not included and at least one Used Unit Container included have Qquota Management Indicator set to onlineONLINE then it indicates that this is the last request for the Rating Group or, in the case of service level reporting, all online charging services in the Rating Group.

	Time
	OC
	-
	This field holds the amount of requested time.

	Total Volume
	OC
	-
	This field holds the amount of requested volume in both uplink and downlink directions.

	Uplink Volume
	OC
	-
	This field holds the amount of requested volume in uplink direction.

	Downlink Volume
	OC
	-
	This field holds the amount of requested volume in downlink direction.

	Service Specific Units
	OC
	-
	This field holds the amount of requested service specific units.

	Used Unit Container
	OC
	OC
	This field contains the amount of used non-monetary service units measured up to the triggers and trigger timestamp. It may have multiple occurrences.

	Service Identifier
	OC
	OC
	This field holds the Service Identifier.

	Quota management Indicator
	OC
	-
	This field holds an indicator on whether the reported used units are with quota management control, without quota management control or with quota management control temporary suspended. If the field is not present, it indicates the used unit is without quota management applied. 

	Triggers
	OC
	Oc
	This field holds reason for charging information reporting or closing for the used unit container.

	Trigger Timestamp
	OC
	OC
	This field holds the timestamp of the trigger.

	Time
	OC
	OC
	This field holds the amount of used time.

	Total Volume
	OC
	OC
	This field holds the amount of used volume in both uplink and downlink directions.

	Uplink Volume
	OC
	OC
	This field holds the amount of used volume in uplink direction.

	Downlink Volume
	OC
	OC
	This field holds the amount of used volume in downlink direction.

	Service Specific Unit
	OC
	OC
	This field holds the amount of used service specific units.

	Event Time Stamps
	OC
	OC
	This field holds the timestamps of the event reported in the Service Specific Units, if the reported units are event based. 

	Local Sequence Number 
	OM
	OM
	This field holds the container sequence number.





	End of changes
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