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Discussion 

To transport MMS messages between operators, it is common for the messages to be transported by an intermediate "hub" network, rather than via a direct connection between operators. The hub network contains an MMS Relay/Server that examines the destination of the message in order to forward it. The hub network charges for transporting the MMS messages. Charging is only possible if the MMS Relay/Server in the hub network receives the responses to each MMS message it forwards in request messages. However, it is not guaranteed that requests and responses will follow the same path, and therefore pass through the same MMS Relays.

The routing of MMS can follow the scenario illustrated below. The MM4_forward.REQ message follows a different routing from the MM4-forward.RES message. If the messages follow the routes shown below, it is not possible for the MMS Relay/Servers in the hub between the operators to charge for those messages. 
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Proposal 
It is necessary for the route taken by MM4_forward.REQ messages 1), 2) and 3) to be recorded in order that the same path is followed by the response MM4_forward.RES message. 

In order to record the route taken by the MM4_forward.REQ message, two headers can be added to the MM4_forward.REQ message. The headers X-MMS-HOP-1 and X-MMS-HOP-2 are added by the MMS Relay/Servers and contain fully qualified domain names of the MMS Relay/Servers that route the MM4_forward.REQ message. In the example in the diagram above, X-MMS-HOP-1 contains the fully qualified domain name of MMS Relay/Server1 and X-MMS-HOP-2 contains the fully qualified domain name of MMS Relay/Server2. 
When the MM4_forward.RES message is sent, MMS Relay/ServerB sends it to the address in X-MMS-HOP-2, i.e., MMS Relay/Server2. When MMS Relay/Server2 receives the MM4_forward.RES message, it sends it to the address in X-MMS-HOP-1. i.e., MMS Relay/Server1. MMS Relay/Server1 then sends the message to MMS Relay/ServerA. 
Conclusion 

To ensure that MM4_forward.RES messages follow the same path as MM4_forward.REQ messages, the following new headers are added to the MM4_forward.REQ and MM4_forward.RES messages. 
X-MMS-HOP-1

X-MMS-HOP-2

These headers are inserted by MMS Relay/Servers on the path of the MM4_forward.REQ message.

The headers are used to route the MM4_forward.RES message according to the following rules:

If the MMS Relay/Server is not the originating or recipient MMS Relay Server, and its FQDN is not recorded in the X-MMS-HOP-1 or X-MMS-HOP-2 header, the MMS Relay/Server discards the message. 

Otherwise, the recipient MMS Relay/Server forwards the MM4_forward.RES to the next hop, which will be the FQDN in X-MMS-HOP-2, the FQDN in X-MMS-HOP-1, or the Originating Server Address in the To: header of MM4_forward.RES. 
A related CR to TS 23.140 is provided. 

Operator B





Operator A





MMS Relay/Server2





MMS Relay/Server1





MMS Relay/Server3 





2) MM4_forward.REQ





4) MM4_forward.RES





1) MM4_forward.REQ





3) MM4_forward.REQ





5) MM4_forward.RES





MMS Relay/Server A





MMS Relay/Server B








