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Abbreviation
	OCS
	Online Charing System

	gsmSCF
	GSM Service Control Function

	gsmSSF
	GSM Service Switch Function

	HLR
	Home Location Register

	CAMEL
	Customised Applications for Mobile network Enhanced Logic 

	DCCA
	Diameter Credit Control Application

	CCR
	Credit Control Request

	CCA
	Credit Control Answer

	IEC
	Immediate Event Charging

	ECUR
	Event Charging with Unit Reservation
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1 Introduction
SCF system works as a charging system for GSM/UMTS. When a unified OCS billing/charging system is employed for all types of network (fixed, wifi, mobile network). While the OCS supports all subscriber profiles for 2G/3G/4G systems, the SCF will just work as a Camel-Diameter adaptor between gsmSSF and the OCS. Diameter interface is added in R4S 3G prepaid system to implement the camel to/from Ro interface adaptation.
2 New Feature Requirements
2-1 System Structure
The system structure is showed in following figure.
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Figure 1. Camel Diameter Adaptor System Architecture

.Voice call and short message services are supported.
3 Voice Procedures
This section describes the voice procedures about the message flows between Camel and Diameter. Successful and unsuccessful cases are given as examples. Also describes the mapping of important message fields.
3-1 Successful Voice Call
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Figure 2. Successful Voice Call Procedures

1. InitialDP arrives at SCF/Adaptor for the controlling the call.
2. SCF/Adaptor sends CCR to OCS with CC-Request-Type=INITIAL_REQUEST.

3. OCS returns CCA with granted call duration.
4. SCF sends RequestBSCMEvent, ApplyCharing(granted call duration), Continue to MSC/gsmSSF.

5. Call is connected and when the granted call duration elapses, MSC/gsmSSF will report the call status with ApplyChargingReport to SCF/Adaptor.

6. SCF/Adaptor sends CCR to OCS with CC-Request-Type=UPDATE_REQUEST.
7. OCS returns CCA with new granted call duration.

8. SCF sends ApplyCharging to MSC/gsmSSF, the call is then can continue with dnewly granted call duration.

9. Call is disconnected. MSC/gsmSSF sends EventReportBCSM, ApplyChargingReport to SCF/Adaptor. The call status is terminated and the last call elapse time is also returned to SCF/Adaptor.

10. SCF/Adaptor sends CCR to OCS, the CC-Reqeust-Type=TERMINATION_REQUEST, the CC-Used-Service-Unit=”Whole Call Duration”
11. OCS sends back CCA.

12. SCF sends ReleaseCall to MSC/gsmSSF to release the call.

3-2 Unsuccessful Voice Call
The call will be refused for unknown subscriber or low balance, the procedures for this case is showed in figure 3.
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Figure 3. Unsuccessful Voice Call
1. MSC/gsmSSF sends InitialDP to SCF/Adaptor for controlling the call.

2. SCF/Adaptor sends CCR with CC-Request-Type=INITIAL_REQUEST..

3. OCS refuses the call (no caller profile or low balance) and returns CCA with CC-Request-Type=TERMINATION_REQUEST, CC-Granted-Service-Unit=0 and proper Cause set.

4. SCF sends ReleaseCall to MSC/gsmSSF to refuse the call, the cause will be mapped to CAMEL CAUSE from Diameter Cause.
4 SMS Procedure
There are 2 charging methods for SMS/Event charging: IER and ECUR. The IER is preferred for the Adaptor. The procedures are illustrated below:
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Figure 4. Diameter SMS Charging Procedure

4-1 Successful SMS
Successful SMS procedures are described in following diagram.
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Figure 5. Successful SMS Procedure

1. MSC/gsmSSF sends InitialDPSMS to SCF/Adaptor for controlling the SMS.

2. SCF/Adaptor sends CCR with CC-Request-Type=EVENT_REQUEST, Request-Action=DIRECT_DEBITTING.
3. OCS returns CCA with CC-Request-Type=EVENT_REQUEST, CC-Granted-Service-Unit and Cost-Info are set.

4. SCF sends ContinueSMS to MSC/gsmSSF to continue the procedures
5. SMS is submitted and MSC/gsmSSF sends EventReportSMS to SCF.

6. SCF sends ReleaseSMS to MSC/gsmSSF.

4-2 Early Failed Unsuccessful SMS
The MO SMS fails by OCS refuses the charging request for unknown subscriber or low balance etc. The scenario is illustrated in figure 6.
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Figure 6. Early Failed SMS Procedures

1. MSC/gsmSSF sends InitialDPSMS to SCF/Adaptor for controlling the SMS.

2. SCF/Adaptor sends CCR with CC-Request-Type=EVENT_REQUEST, Request-Action=DIRECT_DEBITTING.

3. OCS returns CCA with CC-Request-Type=EVENT_REQUEST, CC-Granted-Service-Unit and Cost-Info are set.

4. SCF sends ReleaseSMS to MSC/gsmSSF to reject the SMS.

4-3 Later Failed Unsuccessful SMS
The MO SMS fails after charging procedure that may be refused by SMSC or routing issue. Then refund operation should be performed for the failed SMS. The procedures are showed in figure 7.
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Figure 7. Later Failed SMS Procedures

1. MSC/gsmSSF sends InitialDPSMS to SCF/Adaptor for controlling the SMS.

2. SCF/Adaptor sends CCR with CC-Request-Type=EVENT_REQUEST, Request-Action=DIRECT_DEBITTING.

3. OCS returns CCA with CC-Request-Type=EVENT_REQUEST, CC-Granted-Service-Unit and Cost-Info are set.

4. SCF sends ContinueSMS to MSC/gsmSSF to continue the procedures

5. SMS failed for routing failed or other cause.

6. MSC/gsmSSF snds EventReportSMS to SCF to report the SMS failed.

7. SCF/Adaptor sends CCR with CC-Request-Type=EVENT_REQUEST, Request-Action=REFUND_ACTION and Refund-Information is set according the latest CCA.

8. SCF sends ReleaseSMS to MSC/gsmSSF.

5 Message Mapping
This section describes the fields mapping between messages of CAMEL and DCCA.
5-1 Voice Call

The information about the call type, caller, called, location(CGI) should be sent in CCR message.

	Camel 
	CCR
	Value

	Calling Party Number
	Subscription-Id-Data
Calling-Party-Address
Associated-Party-Address
	MSISDN of caller
If the call is forwarded then “Associated-Party-Address” is set

	Called Party Number
	Subscription-Id-Data
Called-Party-Address
	Called number for MF/MT call

	Called Party BCD Number
	Called-Party-Address
	Called number for MO caller

	Location Information
	3GPP-User-Location-Info
	CGI of the caller/called party

	
	CC-Request-Type
	

	
	Node-of-role
	0=mo call, 

1=mt call


	Camel 
	CCA
	Value

	Max Call Period Duration
	Granted-Service-Unit:CC-Time
	In 100ms for Camel

	Release If duration Exceeded
	Final-Action
	MSISDN of caller

	Cause
	Cause-Code
	Release Cause


5-2 SMS
	Camel 
	CCR
	Value

	Calling Party Number
	Subscription-Id-Data
Calling-Party-Address
	MSISDN of caller

	Called Party Number
	Subscription-Id-Data
Called-Party-Address
	Called number for MF/MT call

	
	CC-Request-Type
	EVENT_REQUEST

	Location Information
	3GPP-User-Location-Info
	CGI of the caller


	Camel 
	CCA
	Value

	
	Granted-Service-Unit
	

	
	Cost-Information
	For refunding if SMS fails

	Cause
	Cause-Code
	Release Cause
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