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A. Introduction

Based on 3GPP TS 23.140, this contribution proposes the extensions required for the prepaid service, including building the interface between the Prepaid server and MMSC, realizing pre-deduction and actual charging; extending the MM4 interface protocol, enabling the forwarding of charging information between different MMSCs, and the sender’s MMSC to confirm the multimedia message receiving of the sender’s terminal; and conducting traffic compensation in the mode of charging as per message.
B. MMS Prepaid Solution Requirements - Background

1: Interface extension between MMSC and Prepaid server, authentication, pre-deduction and precise charge deduction

When a new interface is built between the MMSC and Prepaid server, and the multimedia message submitted by a subscriber arrives at the home MMSC via the WAP GW, the MMSC will find according to the reserved information (MMS-CSI) that this subscriber is a prepaid subscriber. Afterwards it will submit the authentication and charging request to the Prepaid server to verify the ID of the MMSC that attempts to log on to the PREPAID SERVER so as to avoid illegal MMSC logons and illegal operations. When the authentication is passed, the PREPAID SERVER will implement the pre-deduction. The MMSC delivers an MM to the receiver’s terminal, and, after confirming the reception, initiates an accurate charging request. The PREPAID SERVER confirms the deduction and implements the corresponding check and deduction as per the MM traffic (see description in Section 4). 

Operations and parameters between the newly-built Prepaid server are described in Table 1: 

	MM_charge.REQ
	definition
	MMSC-(Prepaid server, the MMSC applies for authentication and pre-deduction to the PREPAID SERVER;

	
	sp-id
	SP account number. In this process, the ISMG is responsible for filling in the SP account number corresponding to the MM destination SP. Blank in process 3a, 3b.

	
	Service-id
	Service type code. Blank in process 3a, 3b.

	
	msg-id
	Message No., a hexadecimal number string generated by the MMSC.

	
	src-mmsc
	Source MMSC code for forwarding this MMBlank in process 3a. Process 3b is filled with the caller’s MMSC. 

	
	gw-mmsc
	MMSC code for sending the charging request to the G-PREPAID SERVER. Process 3a is filled with the caller’s MMSC, and process 3b is filled with that of the called party. 

	
	Pri
	MM priority.

	Sub-element addr
	Ton
	Type of the MM destination code.

	
	Npi
	Coding plan of MM destination code.

	
	val
	Address of the MM destination code. Process 3a and 3b is filled with the number of the MM destination called subscriber by the MMSC. 

	Sub-element chg-info
	Msid
	Charged number. The mobile phone number of the MM sending “Joe Caller” subscriber is filled in Process. 3a. Process 3b is filled with the called number. 

	
	Rate
	Charging rate, with a minute as the unit. The MMSC sets the charging rate for “Joe Caller” subscribers in Process 3a to send MMs. 0 is filled in Process 3b. 

	
	Type
	Charging type. Description of values: 1. Free; 2. Charging as per message; 3. Monthly flat rate; 4. Charge ceiling. 2 is selected in Process 3a. 1 is filled in Process 3b. 

	
	Cdrtype
	Bill Type. Description for value selection: 1. MO upstream charging; 2. MT downstream charging; 3. MMC charging. 1 is selected in Process 3a. 2 is filled in Process 3b. 

	
	Discount
	Discounts, Charging rate x Discounts ÷ 100 = Actually collected charge


Table 1 MM_charge.REQ

	MM_charge.REP
	definition
	Prepaid service -> MMSC, whether the charging operation is successful or not. Refer to the EMPP for error codes.


Table 2 MM_charge.REP

	MM_cnfm.REQ
	definition
	MMSC-(Prepaid service, the MMSC confirms the service charge deduction to the prepaid subscriber. Upon receiving this request, the PREPAID SERVER will complete the confirmed the deduction. 

	
	msg-id
	Message numbering, which must be corresponding to msg-id in MM_charge.REQ.

	
	Msid
	Charged mobile phone number. Process 9a is filled with the calling number, and process 9b is filled with the called number. 

	
	Mstat
	Status value identifying whether the MM transmission is successful or not. Description of values: 0. MM delivery failed; 1. MM delivery succeeded. Process 9b is filled according to the MS response message; and Process 9a is located by relating to the caller’s MMSC based on the response message of the called MMSC. 

	
	gw-mmsc
	MMSC code for sending the charging request to the G-PREPAID SERVER. Process 9a is filled with the caller’s MMSC code. Process 9b is filled with the MMSC code of the called party.

	
	data-length
	The traffic of the current content is calculated in the unit of bytes.


Table 3 MM_cnfm.REQ
	MM_cnfm.REP
	stat
	MMSC-(PREPAID SERVER, whether the charging confirmation operation is successful or not. Refer to the EMPP for error codes.


Table 4 MM_cnfm.REP

The following is a process of point-to-point sending and receiving of multimedia messages in the condition that the calling/called parties belong to the same MMSC. 

1) The MM, upon submitted by a calling subscriber, is forwarded to its home MMSC of the calling subscriber (and the called subscriber as well) via the WAP GW. 

2) The MMSC initiates an authentication and charging request to the PREPAID SERVER; when the authentication and pre-deduction is passed, the PREPAID SERVER requests the MMSC to deliver this MM; before delivering this MM, the MMSC initiates an authentication and charging request to the called PREPAID SERVER, and when the authentication and pre-deduction is passed, the PREPAID SERVER requests the MMSC to deliver the MM; 

3) The MMSC delivers this MM to the called party; when the called party receives it, the MMSC initiates a charging confirm request to the PREPAID SERVER, and asks the PREPAID SERVER to check and deduct the traffic charge. 

4) After confirming that the called party has received this MM, the MMSC initiates a charging confirm request to the home PREPAID SERVER of the calling subscriber; the PREPAID SERVER confirms the deduction, implements the check and deduction according to the MM traffic submitted by the MMSC and returns a response to the MMSC. 
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Figure 1 Process of point-to-point MMS prepaid implementation
when both calling/called parties belong to the same MMSC

If the sender’s MMSC and the receiver’s MMSC are not the same MMSC, the sender’s MMSC should send a charging request to the PREPAID SERVER before forwarding an MM. After receiving the status report sent by the home MMSC of the receiver’s terminal representative, the subscriber’s home MMSC should send a charging confirm request to the PREPAID SERVER. See description in Section 2.1. In the status report waiting period (e.g., two days) set by the operator, even though the PREPAID SERVER has not received the correspondent charging confirm request, it should still conduct the corresponding charge compensation operation. A demonstrated process and chart are set out as below: 

Process Description:

1) The MM from the calling subscriber arrives at its home MMSC via the WAP GW. 

2) The caller’s home MMSC initiates an authentication and charging request MM_charge.REQ to the PREPAID SERVER; after passing it, the PREPAID SERVER requests the MMSC to continue. 

3) The caller’s home MMSC forwards this MM to the MMSC of the called party. 

4) When receiving the delivery report from the home MMSC of the called party (here the existing Message MM4_delivery_report.RES of the MM4 interface should be extended. For details, please refer to description in Section 2.1.), the caller’s home MMSC initiates a charging confirm request to the PREPAID SERVER of the caller; the PREPAID SERVER confirms the deduction, implements the check and deduction according to the MM traffic submitted by the MMSC, and returns a response to the MMSC. 
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Figure 2 Process of point-to-point MMS prepaid implementation
when calling/called parties are in different MMSCs

2: Application for point-to-point multimedia message services

2.1 Confirmation by the sender for multimedia message delivery to the receiver

Parameters of the operation of MM4 multimedia message forwarding should be extended, in an effort to confirm the sender’s delivery of the multimedia message.

If the calling/called parties are not in the same MMSC, the field of delivery report MM4_delivery_report.REQ message should be extended (adding “generation of receiver’s delivery report”). Whether the receiver allows the delivery report to be generated or not, the receiver’s MMSC will generate a delivery report and return it to the sender’s MMSC, describing the delivery condition of the current multimedia message. In this mode, the following problems can be settled. That is, in the current process of multimedia message forwarding, if the receiver’s terminal generates no delivery report, the receiver’s MMSC can only identify whether the multimedia message is forwarded successfully or not based on the definitely received response of the routing forward request message (MM4_forward.RES). However, it has no clear idea whether the multimedia message delivered from the sender’s terminal is received by the receiver’s terminal. Furthermore, the actual problem that even the multimedia message submitted by the sender’s terminal is not delivered to the receiver’s terminal, the sender’s terminal is still charged anyhow. The service implementation process is set out in the following figure.
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Figure 3 MMS prepaid implementation process after the MM4 interface is extended

a. The sender’s MMSC receives a multimedia message submitted by the sender’s terminal, and edits it to generate the message MM4_forward.REQ, which carries the information identifying the multimedia message.
b. The sender’s MMSC sends the message generated in Step a to the receiver’s MMSC.
According to the process, the sender’s MMSC that receives the above-mentioned message sends the generated MM4_forward.REQ to the receiver’s MMSC. 
c. The receiver’s MMSC returns the message MM4_forward.RES to the sender’s MMSC.
When receiving MM4_forward.REQ submitted by the sender’s MMSC, the receiver’s MMSC first returns an MM4_forward.RES to the sender’s MMSC as a response to the current reception condition.
d. The receiver’s MMSC delivers the multimedia message according to the MM-related information in MM4_forward.REQ.

In this step, the receiver’s MMSC implements the multimedia message delivery according to the current MM-related information in the received MM4_forward.REQ.
e. The receiver’s MMSC generates the message MM4_delivery_report.REQ according to the current delivery and sends it to the sender’s MMSC. 

After delivering the multimedia message, the receiver’s MMSC will generate a corresponding message MM4_delivery_report.REQ and send it to the sender’s MMSC according to the current delivery. In this way, the sender’s MMSC will be informed whether the MM delivery is successful or not, thus ensuring its implementation of the corresponding MM forwarding process and relevant charging functions.

After receiving the message MM4_delivery_report.REQ from the receiver’s MMSC, the sender’s MMSC will generate a new delivery report according to the MM4_delivery_report.REQ status information and the requirements of the sender’s terminal to the MM4_delivery_report.REQ, and send it to the sender’s terminal, informing the subscriber of the delivery condition of the submitted MM. Meanwhile, the sender’s MMSC ends the forwarding process of the current multimedia message, completes the charging function required by the sender’s MMSC in the MM forwarding process, and collects the communication charge from the sender’s terminal.
In previous technical solutions, after delivering a multimedia message, the receiver’s MMSC will determine whether to generate and deliver (according to whether the receiver’s terminal is allowed to generate the message MM4_delivery_report.REQ) the massage MM4_delivery_report.REQ to indicate the delivery status of the multimedia message. As a result, if a receiver’s terminal prohibits the generation of the message MM4_delivery_report.REQ, the sender’s MMSC will fail to receive the message MM4_delivery_report.REQ that indicates the delivery status of multimedia messages. In this case, the sender’s MMSC can only determine whether the multimedia forwarding is successful according to response to the route forwarding request message (MM4_forward.RES) which can definitely be received. Besides, it cannot learn whether a multimedia message is delivered from sender’s terminal to the receiver’s terminal properly. In practice, there may also such problems as fees are charged from a sender’s terminal, yet no multimedia message is delivered to the receiver’s terminal. In our current technical solutions, after a receiver’s MMSC delivers a multimedia message, we require the receiver’s MMSC to return a message MM4_delivery_report.REQ back to the sender’s MMSC. This report will indicate the delivery status of the multimedia message, no matter whether the receiver’s terminal is allowed to generate the massage MM4_delivery_report.REQ. In this way, the sender’s MMSC can learn the delivery status of the current multimedia message and implement charging for the multimedia message properly. Meanwhile, a field, indicating whether the receiver is allowed to generate the message MM4_delivery_report.REQ, is added to the message MM4_delivery_report.REQ, which is a sending report of the original MM4 interface.
Table 5 gives the message format of sending report MM4_delivery_report.REQ as defined by 3GPP:

	Information unit
	Existence status
	Description

	3GPP MMS version
	Mandatory
	The MMS version of the receiver’s MMSC defined in this document. 

	Message type
	Mandatory
	The message type used for the reference point MM4 "MM4_delivery_report.REQ". 

	Transaction ID
	Mandatory
	ID of MM4_delivery_report.REQ / MM4_delivery_report.RES. 

	Message ID
	Mandatory
	ID of the original multimedia message.



	Receiver’s address
	Mandatory
	Address of multimedia message receiver for the original multimedia message. 

	Sender’s address
	Mandatory
	Address of multimedia message sender for the original multimedia message.

	Date and time
	Mandatory
	The date and time when multimedia messages are processed (such as retrieved, timed out and rejected). 

	Confirmation request
	Optional
	Request from MM4_delivery_report.RES. 



	MM status
	Mandatory
	The status of multimedia messages, such as retrieved, timed out and rejected. 

	MM status text
	Optional
	The status text corresponding to the multimedia message status. 


Table 5 Format of the message MM4_delivery_report.REQ

Table 6 gives the extension field for report sending message MM4_delivery_report.REQ as proposed: 
	Information unit
	Existence status
	Description

	Generation of the sending report of receiver’s terminal
	Mandatory
	Describe whether the receiver’s terminal allows to generate the sending report after extraction of multimedia messages


Table 6 Extension field of the message M4_delivery_report.REQ

f. After receiving the message MM4_delivery_report.REQ mentioned above, the sender’s MMSC determines whether to generate the sending report destined to the sender’s terminal according to the fields carried by MM4_delivery_report.REQ that indicates whether the receiver is allowed to generate the sending report, and the information that whether the sender’s terminal requires the message MM4_delivery_report.REQ. 

Now, there may be several occurrences as a result. For example, if the sender’s terminal requires the message MM4_delivery_report.REQ, and the receiver’s terminal isn’t allowed to generate the sending report, after receiving MM4_delivery_report.REQ from the receiver, the sender’s MMSC will determine whether to generate the sending report to be sent to the sender’s terminal according to the information carried in the message. Meanwhile, this report is provided to the sender’s terminal, which is somewhat different from the message MM4_delivery_report.REQ sent from the receiver’s MMSC to the sender’s MMSC. The report sent to the sender’s terminal is mainly based on the message MM4_delivery_report.REQ mentioned above.
g. The sender’s MMSC sends the sending report to the current sender’s terminal for multimedia messages, while this sending report is for the sender’s terminal. 

If the sender’s terminal requires the sending report, then the sender’s MMSC will send this report to this terminal. 

In this solution, no matter whether the receiver’s terminal is allowed to generate MM4_delivery_report.REQ, the receiver’s MMSC will generate the message MM4_delivery_report.REQ to be sent to sender’s MMSC, indicating the delivery status of the current multimedia message. Meanwhile, the sending report for the original MM4 interface will describe whether the receiver is allowed to generate MM4_delivery_report.REQ, and the sender’s MMSC will determine whether to generate MM4_delivery_report.REQ according to the result described in the sending report and the information that whether the sender’s terminal requires MM4_delivery_report.REQ. And then this MM4_delivery_report.REQ will be sent to the sender’s terminal for the current multimedia message. 
3: Enhancement of the multimedia message flow from terminals to applications

2.1 Confirmation of multimedia message delivery from the sender to receiver

The same as 2.1

3.2 Extension of charging parameters of the MM4 interface

If terminals and VASP applications are in different MMSCs, multimedia messages will be forwarded among different MMSCs, and the charging functions can be completed at the same time. In the message MM4_forward.REQ, no service code, transaction code and rate information related to VASP applications are available, so the charging function cannot be implemented due to shortage of required information in the message sent after a multimedia message is sent from a terminal to a VASP. Therefore, fields in the above message need to be extended to add the VASP code, transaction code, service code, charging type and rate information, so as to exactly express VASP applications of the current service, transactions of the current service and exact charging information. In this way, a charging problem can be solved, that is, when terminals and VASP applications are not in the same MMSC, no charging function can be implemented although multimedia messages can be forwarded among different MMSCs. Figure 3 illustrates the network architecture for transferring multimedia messages from terminals to VASPs with the following process: 

a. The sender’s MMSC receives multimedia messages from the sender’s terminal, and edits the generated message MM4_forward.REQ, which carries the information identifying multimedia messages and VASP services. 

When the sender’s MMSC receives newly-submitted multimedia messages sent from a terminal to a VASP, if this terminal and VASP application belong to different MMSCs, then the current multimedia messages will be forwarded. When multimedia messages are forwarded among different MMSCs, the latter will employ MM4_forward.REQ to forward multimedia message from a sender’s terminal to a receiver’s MMSC. In this solution, to forward multimedia messages among different MMSCs and complete the charging function at the same time, the generated message MM4_forward.REQ should be edited immediately after an MMSC receives multimedia messages submitted currently. For this message, the MMSC will be added, on top of the MM4_forward.REQ stipulated in the former technical solution, with fields identifying VASP application code, service code, transaction code, charging type and rate information, , together with VASP information and transaction information of the current service, as well as the charging information. The information will be provided to the receiver’s MMSC for multimedia message delivery purpose. 

As described in Table 5, in the current technology, the sender’s MMSC will employ the message structure of MM4_forward.REQ (see Table 7) when multimedia messages are forwarded among different MMSCs: 

	Information unit
	Existence status
	Description

	3GPP MMS version
	Mandatory
	The MMS version of the sender’s MMS Relay/Server defined in this document. 

	Message type
	Mandatory
	Message type used for the MM4 interface: “MM4_forward.REQ". 

	Transaction ID
	Mandatory
	ID of MM4_forward.REQ/MM4_forward.RES.

	Message ID
	Mandatory
	ID of a multimedia message.

	Receiver’s address
	Mandatory
	Address of multimedia message receiver: there may be several addresses.

	Sender’s address
	Mandatory
	Address of the MMS user agent having handled multimedia messages recently (i.e. submitted or forwarded multimedia messages). If the sender’s MMS user agent has applied to the receiver for hiding of its address, then the address won’t be provided to the receiver. 

	Content type
	Mandatory
	The type of multimedia message content.

	Message type
	Depending on specific conditions
	The type of multimedia messages (such as individual service, advertising service and information service) (if the sender’s MMS user agent has been specified). 

	Date and time
	Mandatory
	Latest date and time when the MMS user agent has handled multimedia messages (i.e. submitted or forwarded multimedia messages). 

	Timeout
	Depending on specific conditions
	The timeout limit specified by a multimedia message (which is specified by the sender’s MMS user agent). 

	Sending report
	Depending on specific conditions
	Request for a sending report (if the sender’s MMS user agent has requested the sending report for multimedia messages). 

	Priority
	Depending on specific conditions
	The message priority (importance) (if the sender’s MMS user agent has been specified). 

	Visibility of sending 
	Depending on specific conditions
	When a multimedia message is transported to a receiver, you can request to display or hide the sender’s ID (if the sender’s MMS user agent has requested the receiver to hide its address). 

	Read/write acknowledgement 
	Depending on specific conditions
	Request for a read/write acknowledgement (if the sender’s MMS user agent has requested the read/write acknowledgement report for multimedia messages). 

	Title
	Depending on specific conditions
	The title of an entire multimedia message (if it has been specified by the sender’s MMS user agent). 

	Confirmation request
	Optional
	Request for MM4_forward.RES.

	Forwarding counter
	Depending on specific conditions
	The counter to indicate times of forwarding of a specific multimedia message. 

	The last sender
	Optional
	In case of forwarding, this information unit contains one or more addresses of MMS user agents that handle multimedia messages; these user agents will be included in the MMS user agents in the “Senders” address information unit before the address. The sequence for these addresses should be identified. The sender’s MMS user agent address should be identified (if existing). 

	The last date and time for sending
	Optional
	The date and time associated with the submit and forward events before the last multimedia message handling by the MMS user agent. 

	Contents 
	Depending on specific conditions
	Unchanged contents in a multimedia message (if it has been specified by the sender’s MMS user agent). 


Table 7 Structure of the message MM4_forward.REQ

To complete corresponding charging functions, it is recommended in this technical solution to extend the structure of current MM4_forward.REQ correspondingly. See Table 8 for the specific fields extended in MM4_forward.REQ.

	Information unit
	Existence status
	Descriptions

	VASP code
	Depending on specific conditions
(It is mandatory for forwarding multimedia messages when terminals and VASP are not in the same MMSC. Optional for other cases)
	Identification code of VASP applications

	Service code
	Depending on specific conditions
(It is mandatory for forwarding multimedia messages when terminals and VASP are not in the same MMSC. Optional for other cases)
	A kind of service of business identifying current VASP applications

	Transaction code
	Depending on specific conditions
(It is mandatory for forwarding multimedia messages when terminals and VASP are not in the same MMSC. Optional for other cases)
	A kind of business identifying current VASP applications

	Charging type
	Depending on specific conditions
(It is mandatory for forwarding multimedia messages when terminals and VASP are not in the same MMSC. Optional for other cases)
	Types used for charging

	Charging rate
	Depending on specific conditions
(It is mandatory for forwarding multimedia messages when terminals and VASP are not in the same MMSC. Optional for other cases)
	Rate used for charging


Table 8 Specific fields extended in MM4_forward.REQ

b. The sender’s MMSC sends the messages generated in step a. to the receiver’s MMSC.
The sender’s MMSC sends the generated MM4_forward.REQ to the receiver’s MMSC. This message contains related charging information and serves as the charging basis.
c. The receiver’s MMSC sends the response of routing forward request message (MM4_forward.RES) to the sender’s MMSC.

When receiving the MM4_forward.REQ submitted by the sender’s MMSC, the receiver’s MMSC returns in the first place a MM4_forward.RES to the sender’s MMSC as a response to the current receiving status.
d. According to the VASP service-related information and multimedia message information in the MM4_forward.REQ, the receiver’s MMSC delivers multimedia messages.

Then, the receiver’s MMSC delivers multimedia messages according to the information related to current multimedia message in the received MM4_forward.REQ.Here, the received MM4_forward.REQ contains such information that is added in extension as the VASP currently serving, the services currently serving, and charging information. As a result, when delivering the message structure required by current multimedia messages, the receiver’s MMSC can extract the multimedia message information and the fields such as the code identifying VASP service, service code, transaction code, charging type, and charging rate, and filling them into the messages used for multimedia message sending. After successful delivery of the message structure mentioned above, the receiver’s MMSC delivers the current multimedia messages. Meanwhile, it completes multimedia message charging functions according to the fields contained in MM4_forward.REQ, such as the code identifying VASP service applications, service code, transaction code, charging rate, and charging rate, thus collecting the communication fees and/or information fees from the receiver terminal. After successful delivery of multimedia message, the receiver’s MMSC will send a corresponding sending report to the sender’s MMSC according to the delivery conditions. In this way, the sender’s MMSC will be informed of the delivery status as successful or failure. This practice can guarantee the completion of the forwarding process of the sender’s MMSC and related charging functions. After receiving the sending report from the receiver’s MMSC, the sender’s MMSC will send, according to the report status, a newly generated sending report to the sender terminal at its request, so as to inform the subscribers of delivery conditions of the submitted multimedia messages. Meanwhile, the sender’s MMSC ends the forward process of the current multimedia messages, completes the required charging function in the multimedia message forwarding process, and processes the charging of the sender terminal.
e. The receiver’s MMSC implements charging operations according to the related information in step a.

After successful delivery of message structure required by current multimedia messages, the receiver’s MMSC delivers the current multimedia messages. Meanwhile, it completes charging statistics of this piece of multimedia message according to such fields in MM4_forward.REQ as the code identifying the VASP service applications, service code, transaction code, charging rate, charging rate, etc.

f. Charging operations by the sender’s MMCS.

When the sender’s MMSC is responsible for collecting the communication fees, it will collect the communication fees and/or information fees from the receiver terminal. Mentioned above are typical charging steps for message sending. Meanwhile there may exist exceptions. Sometimes, it is necessary for the receiver’s MMSC to collect the fees in cases when the service receiver will be required to pay fees for some service messages, and this collection will be implemented by the receiver’s MMSC.

Through corresponding expansion on the current MM4_forward.REQ structure in this technical solution, the MM4_forward.REQ can include five fields, i.e., the code of VASP service applications, service code, transaction code, charging type and charging rate. This practice can accurately indicate the VASP applications currently serving, transactions currently serving and exact charging information, thus successfully solving the problem that when terminals and VASP applications are not in the same MMSC, no charging function can be implemented yet multimedia messages can be forwarded among different MMSCs.
4: Traffic compensation

The traffic costs generated by multimedia messages in GPRS network are no longer collected from the subscribers. The volume of multimedia message traffic is reported in “Charging Acknowledgement Request” sent to PREPAID SERVER by MMSC, by which PREPAID SERVER makes compensation to subscribers’ accounts.
C. Conclusion

Stage 2 MMS (TS 23.140) contains a subclause dedicated to prepaid service in MMS, but it does not provide very much detail. This discussion document provides a detailed solution for MMS prepaid service. The solution proposes that the following extensions are required for implementation of MMS prepaid services:
i. Building the interface between Prepaid server and MMSC, with four new operations included, for the purpose of realizing pre-deduction and actual charging
ii. Extending MM4_delivery_report.REQ of MM4 interface protocol, so as to enable the sender’s MMSC to confirm the receipt of the multimedia messages by the receiver terminal when MMs are transferred among different MMSCs

iii. For the transfer of terminal-to-application multimedia messages, extending MM4_forward.REQ structure to include the five fields of the code of VASP service applications, service code, transaction code, charging type and charging rate, thus forwarding charging information among different MMSCs

iv. Adding the realization methods of traffic compensation in the mode of charging as per message
It is proposed that the following actions result from this discussion:

a) T2 to consider and adopt the MMS Prepaid Solution discussed above through subsequent CRs to TS 23.140 for Release 6.
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