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1
Introduction
In CT1-74, a number of solutions were mentioned for the transport of USSD signaling over IMS. 

1. USSD transport using INVITE and, if necessary, INFO messages

2. (optimization where only a single USSD message is to be transported in each direction) USSD transport using INVITE and 603 (declined) response.

3. USSD transport using INVITE with MSRP

4. USSD transport using MESSAGE

This contribution proposes to evaluate each of the above alternatives and proposes a way forward

2
USSD background

USSD messages in the CS domain carry a transaction id and an Invoke ID inside a Facility information element. These two identifiers are used to correlate the USSD responses with the corresponding USSD requests. However, there is no requirement in the CS domain for the intermediate entities (MSC and VLR) to be able to associate a USSD response with the corresponding request when the request is processed by the HLR. 
When transporting USSD over IMS, no justification has been provided to require the intermediate IMS nodes to associate a USSD response with a USSD request. USSD messges carry the information needed by a recipient to associate a received USSD message with a previously sent USSD message and this is sufficient for the USSD application. There is no need to use an IMS based mechanism  that achieves the same result as this would be a duplication of mechanism already defined in USSD.
3
Analysis of solutions

3.1
USSD transport using INVITE+INFO

This proposal (Annex A of 24.390) uses INVITE to establish a SIP dialog between the UE and the USSD AS. The request from the UE is carried in INVITE and the response to it is carried in the BYE. The USSD is carried as a MIME body in INVITE and in BYE messages.

In 3GPP, it is not possible to send a INVITE without a SDP. However, for USSD operation, there is no need for a SDP as no user plane resources are  needed to complete a USSD transaction. Hence, the UE is forced to include a dummy SDP offer in the initial INVITE and the network includes the accepted dummy SDP answer in the 200 (OK) response to the INVITE. Since the INVITE now includes both a SDP and also a USSD payload, multipart MIME will be used by the UE, leading to implementation complexity.

Use of INVITE is costly in terms of the state to be generated and maintained by the UE for each USSD transaction, even though this is never used or required by the USSD application.

Using INVITE also results in a large number of messages being exchanged (7 messages).
Using INVITE+INFO results in every SIP message carrying a USSD body traverses all the xCSCFs and other IMS core network entities,unnecessarily increasing the message processing load on these entities

Using a dummy SDP as the offer in INVITE and as the answer in 200 (OK) results in unknown impact on the PCC infrastructure.

Use of this method requires the definition of a new MIME type and also a new INFO package in IETF.

For these reasons, it is proposed that INVITE+INFO not be used as the mechansim to carry USSD messages between the UE and the network.

3.2
USSD transport using INVITE+603 (declined)

This option was mentioned during the discussion in CT1-74 and was also included in the LS sent to CT3 (C1-114473). Fortunately, this was not presented as a contribution. This proposal breaks the normal SIP behavior, by successfully completing the USSD operation, but indicating failure at the SIP layer. Even though this proposal reduces the number of messages exchanged, this proposal is not desirable.
3.3
USSD transport using INVITE with MSRP

This proposal uses INVITE to establish a SIP dialog between the UE and the USSD AS, establishing a MSRP session between them. The the USSD is exchanged over the established MSRP session.
Use of INVITE is costly in terms of the state to be generated and maintained by the UE for each USSD transaction, even though this is never used or required by the USSD application.

Using INVITE also results in a large number of messages being exchanged (7 messages).

Use of MSRP requires 3GPP to specify how the USSD messages can be carried over MSRP. 
For these reasons, it is proposed that INVITE with MSRP not be used as the mechansim to carry USSD messages between the UE and the network.

3.4
USSD transport using MESSAGE

This proposal (C1-114352) minimizes the number of messages to be exchanged between the UE and the USSD AS. Only two messages are exchanged for each USSD message.
4
Conclusion

Based on the above analysis, it is clear that using MESSAGE to transport the USSD is the simplest approach. It is proposed that CT1 adopt MESSAGE based solution.
