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	First change


5.x
SMS converged online and offline charging scenarios

5.x.1
Basic principles

5.x.1.1
General

Converged charging may be performed by the SMSF interacting with CHF using Nchf specified in TS 32.290 [57] and TS 32.291 [58]. In order to provide the data required for the management activities outlined in TS 32.240 [1] (Credit-Control, accounting, billing, statistics etc.), the SMSF shall be able to perform converged charging for each of the following:
-
Charging data related to MO SMS over NAS;

-
Charging data related to MT SMS over NAS.

Converged charging includes quota management and usage reporting. 

The SMSF shall be able to report charging events to CDF for CDR generation.
The SMF shall be able to perform convergent charging by interacting with CHF, for charging data related to SMS over NAS. The Charging Data Request and Charging Data Response are exchanged between the SMSF and the CHF, based on either IEC or ECUR scenarios specified in TS 32.290 [57]. The Charging Data Request is issued by the SMSF towards the CHF when certain conditions (chargeable events) are met.

Converged charging uses centralized or decentralized unit determination and centralized rating scenarios for event based convergent charging specified in TS 32.290 [57].

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 the following sub-clauses.

The SMSF initiates a charging session with Charging Date Request/Response [Initial] and terminates the charging session with Charging Date Request/Response [Termination].
A detailed formal description of the converged charging parameters defined in the present document is to be found in TS 32.291 [58].

A detailed formal description of the CDR parameters defined in the present document is to be found in TS 32.298 [51].
The selection of the CHF is implementation specific but may rely on NRF.

5.x.1.2
Applicable Triggers in the SMSF 

5.x.1.2.1
General

When a charging event is issued towards the CHF, it includes details such as Subscriber identifier (e.g. SUPI) etc.

Each trigger condition (i.e. chargeable event) defined for the SMS over NAS converged charging functionality, is specified with the associated behaviour when they are met. 
When a MO or MT SMS is sent through the SMSF, and the converged charging is activated, the SMSF invokes a Charging Data Request [Initial] towards the CHF to get authorization to start.

Table 5.x.1.2.1 summarizes the set of default trigger conditions and their category which shall be supported by the SMF. For "immediate report" category, the table also provides the corresponding Charging Data Request [Initial, Update, Termination] message sent from SMF towards the CHF.

Table 5.x.1.2.1: Default Trigger conditions in SMSF

	Trigger Conditions
	Trigger level
	Default category


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

	SM Service uplink SMS (SMS body)
	-
	Immediate
	Not Applicable
	Not Applicable
	Charging Data Request [Initial]

	Forward MT SM
	-
	Immediate
	Not Applicable
	Not Applicable
	

	Delivery report
	-
	Immediate
	Not Applicable
	Not Applicable
	Charging Data Request [Termination]

	Submit report
	-
	Immediate
	Not Applicable
	Not Applicable
	

	SM Service uplink SMS (CP acknowledge)
	-
	Immediate
	Not Applicable
	Not Applicable
	


For converged charging, the following details of chargeable events and corresponding actions in the SMF are defined in Table 5.x.1.2.2:

Table 5.x.1.2.2: Chargeable events and their related actions in SMF

	Chargeable event
	Conditions
	SMF action

	SM Service uplink SMS (SMS body)
	
	Charging Data Request [Initial] with a possible request quota for later use

	Forward MT SM
	
	Charging Data Request [Initial] with a possible request quota for later use

	Delivery report
	
	Charging Data Request [Termination], indicating that charging session is terminated

	Submit report
	
	Charging Data Request [Termination], indicating that charging session is terminated

	SM Service uplink SMS (CP acknowledge)
	
	Charging Data Request [Termination], indicating that charging session is terminated


The CDR generation mechanism processed by the CHF upon receiving Charging Data Request [Initial, Termination] issued by the SMSF for these chargeable events, is specified in clause 5.x.3.
5.x.2
Message flows

5.x.2.1
MO SMS over NAS in CM-IDLE (baseline)

The following figure 5.x.2.1.1 describes a MO SMS over NAS, based on clause 4.13.3.3 TS 23.502 [202] description.
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Figure 5.x.2.1.1: Converged charging in MO SMS over NAS for ECUR

[1 to 2b].
The UE performs domain selection for UE originating SMS and builds the SMS message to be sent. The UE send the NAS message to the AMF.

2b.
The AMF forwards the SMS message and SUPI to the SMSF serving the UE over N20 message by invoking Nsmsf_SMService_UplinkSMS service operation. In order to permit the SMSF to create an accurate charging data request, the AMF adds the IMEISV, the local time zone, and the UE's current TAI and CGI.

2ch-a.
The SMSF sends Charging Data Request [Initial] to CHF for authorization for the UE to submit the SMS message.

2ch-b. The CHF opens CDR for this SMS submission.

2ch-c. The CHF acknowledges by sending Charging Data Response [Initial] to the SMSF.

[2c to 2d].
The SMSF invokes Namf_Communication_N1N2MessageTransfer service operation to forward SMS ack message to AMF. The AMF forwards the SMS ack message from the SMSF to the UE using downlink unit data message.
[3 to 5].
The SMSF checks the SMS management subscription data.

5ch-a. The SMSF sends Charging Data Request [Termination] to the CHF for terminating the charging associated with SMS submission.

5ch-b. The CHF closes the CDR for this SMS submission.

5ch-c. The CHF acknowledges by sending Charging Data Response [Termination] to the SMSF.
6a-6b.
The SMSF forwards the submit report to AMF by invoking Namf_Communication_N1N2MessageTransfer service operation which is forwarded to UE via Downlink NAS transport.


If the UE has more than one SMS message to send, the AMF and SMSF forwards SMS /SMS ack/submit report the same way as described in step 2a-6b.

6c-6d.
When no more SMS is to be sent, UE returns a CP-ack to SMSF. The AMF forwards the SMS ack message by invoking Nsmsf_SMService_UplinkSMS service operation to SMSF.

5.x.2.2
MT SMS over NAS in CM-IDLE state via 3GPP access

The following figure 5.x.2.2.1 describes a MT SMS over NAS, based on clause 4.13.3.6 TS 23.502 [202] description.


[image: image2.emf]UE AMF SMSF

SMS-

GMSC

SC UDM

4a. Namf_MT_ EnableReachability Request

5d. Nsmsf_SMService_UplinkSMS

(CP ack)

6b. Nsmsf_SMService_UplinkSMS

(Delivery Rpt)

6c. Namf_Communication_N1N2MessageTransfer 

(CP ack)

4b. Paging/Service Req procedure

3. Forward MT SM

2. Send Routing Info for SM

1. Message transfer

5b. Downlink NAS (SMS body) transport

5c. Uplink NAS (CP ack) transport

6a. Uplink NAS (Delivery Rpt) transport

6d. Downlink NAS (CP ack) transport

7. Delivery Rpt

5. Namf_Communication_N1N2MessageTransfer 

(SMS body)

4c. Namf_MT_ EnableReachability Response

CHF

4ch-b.Open CDR

4ch-a.Charging Data 

Request[Initial]

4ch-c.Charging Data 

Response[Initial]

6ch-b.Close CDR

6ch-a.Charging Data 

Request[Terminate]

6ch-c.Charging Data 

Response[Terminate]


Figure 5.x.2.2.1: Converged charging in MT SMS over NAS for ECUR

[1 to 3].
MT SMS interaction between SC/SMS-GMSC/UDM follow the current procedure as defined in TS 23.040 [x]. 

4.
The SMSF checks the SMS management subscription data.
4ch-a.
The SMSF sends Charging Data Request[initial] to CHF for authorization for the UE to receive the SMS message.

4ch-b. The CHF opens CDR for this SMS submission.

4ch-c. The CHF acknowledges by sending Charging Data Response [Initial] to the SMSF.
[5a to 5b].
SMSF forward the SMS message to be sent as defined in TS 23.040 [x] (i.e. the SMS message consists of CP‑DATA/RP‑DATA/TPDU/SMS‑DELIVER parts) to AMF. The AMF transfers the SMS message to the UE. 

[5c to 5d].
The UE acknowledges receipt of the SMS message to the SMSF. For uplink unitdata message toward the SMSF, the AMF invokes Nsmsf_SMService_UplinkSMS service operation to forward the message to SMSF. In order to permit the SMSF to create an accurate charging data request, the AMF also includes IMEISV, the local time zone, CGI and UE's current TAI.

6a-6b.
The UE returns a delivery report as defined in TS 23.040 [x]. The delivery report is encapsulated in an NAS message and sent to the AMF which is forwarded to SMSF by invoking Nsmsf_SMService_UplinkSMS service operation.

6ch-a. The SMSF sends Charging Data Request [Termination] to the CHF for terminating the charging associated with SMS reception.

6ch-b. The CHF closes the CDR for this SMS reception.

6ch-c. The CHF acknowledges by sending Charging Data Response [Termination] to the SMSF.
6c-6d.
The SMSF acknowledges receipt of the delivery report to the UE. The SMSF uses Namf_Communication_N1N2MessageTransfer service operation to send SMS CP ack message to the AMF. The AMF encapsulates the SMS message via a NAS message to the UE.

If SMSF has more than one SMS to send, the SMSF and the AMF forwards subsequent SMS /SMS ack/ delivery report the same way as described in step 4-6c.


In case the SMSF knows the SMS CP ack is the last message to be transferred for UE, the SMSF shall include a last message indication in the Namf_Communication_N1N2MessageTransfer service operation so that the AMF knows no more SMS data is to be forwarded to UE.

7.
In parallel to steps 6c and 6d, the SMSF delivers the delivery report to SC as defined in TS 23.040 [x].
	End of changes
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