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1. Reason for Change
The following editor's note exists twice in the document:

Editor's note: It's for FFS if the BYE should contain an USSD response in the MIME body, and if it does contain a body, then it needs to be clear whether this is only a reject component or other types of components.
When USSD is used in CS domain, the USSD response (return result component or return error component or reject component) is located in RELEASE COMPLETE. The RELEASE COMPLETE torns down the transport for USSD.

3GPP TS 24.090 states:
-----------------------------------------------------

6.1
Normal operation

...

When the application terminates the dialogue, the network shall clear the transaction by sending a RELEASE COMPLETE message containing a return result component. The MS may also clear the transaction at any time by sending a RELEASE COMPLETE message upon request of the user.

If the network is unable to process the request received from the MS, it shall clear the transaction by sending a RELEASE COMPLETE message containing a return error component. Error values are specified in 3GPP TS 24.080.

...

    MS
Network

REGISTER

------------------------------------------------------------------------------------------------------------------------>

Facility (Invoke = ProcessUnstructuredSS-Request (ussd-DataCodingScheme, ussd-String))

RELEASE COMPLETE
<------------------------------------------------------------------------------------------------------------------------

Facility (Return result = ProcessUnstructuredSS-Request (ussd-DataCodingScheme, ussd-String))
RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Facility (Return error (Error))
RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Facility (Reject (Invoke_problem))
Figure 6.1: Mobile initiated USSD operation, network does not request further information

...

-----------------------------------------------------

Thus, similarly when USSD is used in IMS, the USSD response (return result component or return error component or reject component) should be located in BYE as BYE torns down the transport for USSD.
2. Proposal

It is proposed to agree the following changes to 3GPP TS 24.390.
****************** change 1 ******************

4.5.4.1
Actions at the originating UA
In order to send the initial USSD message, the UE shall send an initial INVITE request, according to 3GPP TS 24.229 [6]. The UE shall populate the request as follows:

1)
Request-URI set to a SIP URI including the USSD string and a "user" URI parameter set to value "dialstring" as specified in RFC 4967 [7];

2)
Recv-Info header field containing the g.3gpp.ussd info-package name;

3)
Accept header field containing the application/vnd.3gpp.ussd, application/sdp and multipart/mixed MIME types;

4)
the Content-Type header, which shall contain "multipart/mixed";

5)
SDP offer as described in subclause 4.5.2; and

6)
application/vnd.3gpp.ussd MIME body as described in annex B containing a ProcessUnstructuredSS‑Request invoke component.
When receiving an INFO request containing application/vnd.3gpp.ussd MIME body containing an UnstructuredSS-Request invoke component, the UE shall:

1)
if the UE is able to process the received information, send an INFO request within the dialog, according to 3GPP TS 24.229 [6]. The UE shall populate the INFO request as follows:

a)
Info-Package header field containing the g.3gpp.ussd info-package name; and

b)
application/vnd.3gpp.ussd MIME body as described in annex B containing UnstructuredSS-Request return component (see 3GPP TS 24.080 [5]) containing the user's response;

2)
if the UE is not able to process the received information, send an INFO request within the dialog, according to 3GPP TS 24.229 [6]. The UE shall populate the INFO request as follows:

a)
Info-Package header field containing the g.3gpp.ussd info-package name; and

b)
application/vnd.3gpp.ussd MIME body as described in annex B containing a Return error component (see 3GPP TS 24.080 [5]); and

3)
if the UE rejects the received information, send an INFO request within the dialog, according to 3GPP TS 24.229 [6]. The UE shall populate the INFO request as follows:

a)
Info-Package header field containing the g.3gpp.ussd info-package name; and

b)
application/vnd.3gpp.ussd MIME body as described in annex B containing a Reject component (see 3GPP TS 24.080 [5]).

When receiving a BYE request containing application/vnd.3gpp.ussd MIME body, the UE shall handle the application/vnd.3gpp.ussd MIME body as defined in 3GPP TS 24.080 [5].


NOTE:
application/vnd.3gpp.ussd MIME body included in the BYE request can contain a return result component, a return error component or a reject component.

****************** change 2 ******************

4.5.4.2
Actions at the AS 
In addition to the procedures specified in subclause 4.5.3, the USSI AS shall support the procedures specified in 3GPP TS 24.229 [6] for an AS.

Upon receiving an initial INVITE request with Request-URI containing the SIP URI including the USSD string and a "user" URI parameter set to value "dialstring" as specified in RFC 4967 [7], if the application/vnd.3gpp.ussd MIME body contained in the request is accepted by the USSI AS, the USSI AS shall:

1)
pass the USSD data received in the body of the SIP INVITE request to the USSD application handling and wait for the response of the application;

NOTE 1:
The details of USSD application handling are outside the scope of this specification.
2)
send 200 (OK) response to the request following the procedures specified for AS acting as a terminating UA in 3GPP TS 24.229 [6]. The USSI AS shall populate the 200 (OK) response to the request as follows:

a)
Recv-Info header field containing the g.3gpp.ussd info-package name;

b)
Accept header field containing the application/vnd.3gpp.ussd, application/sdp and multipart/mixed MIME types; and

c)
SDP answer as described in subclause 4.5.2.

Upon receiving an ACK request associated with the INVITE request, the USSI AS shall:

1)
if the network requests further information in order to perform the USSD operation, send an INFO request within the dialog created by the INVITE request. The USSI AS shall populate the INFO request as follows:

a)
Info-Package header field containing the g.3gpp.ussd info-package name; and

b)
application/vnd.3gpp.ussd MIME body as described in annex B containing an UnstructuredSS-Request invoke component (see 3GPP TS 24.080 [5]);
2)
if the network successfully performed the USSD information and does not need any further information, send a BYE request in order to terminate the dialog. The USSI AS shall populate the BYE request with application/vnd.3gpp.ussd MIME body, as described in annex B, containing a ProcessUnstructuredSS-Request return component (see 3GPP TS 24.080 [5]);
3)
if the network informs the UE that the network is unable to process the USSD request, send a BYE request in order to terminate the dialog. The USSI AS shall populate the BYE request with application/vnd.3gpp.ussd MIME body, as described in annex B, containing a Return error component (see 3GPP TS 24.080 [5]); and

4)
if the network informs the UE that the network rejects the USSD request, send a BYE request in order to terminate the dialog. The USSI AS shall populate the BYE request with application/vnd.3gpp.ussd MIME body, as described in annex B, containing a Reject component (see 3GPP TS 24.080 [5]).
Upon receiving a SIP INFO request with Info-Package header field containing the g.3gpp.ussd info-package and a application/vnd.3gpp.ussd MIME body containing UnstructuredSS-Request return component, the USSI AS shall handle the SIP INFO request following the procedures specified for AS acting as a terminating UA in 3GPP TS 24.229 [6] and generate a SIP response as described in 3GPP TS 24.229 [6]. If the SIP response is a 2xx response, the USSI AS shall:

1)
pass the USSD data received in the body of the SIP INFO request to the USSD application handling and wait for the response of the application;

NOTE 2:
The details of USSD application handling are outside the scope of this specification.
2)
if the network requests further information in order to perform the USSD operation, send an INFO request within the dialog. The USSI AS shall populate the INFO request as follows:

a)
Info-Package header field containing the g.3gpp.ussd info-package name; and

b)
application/vnd.3gpp.ussd MIME body as described in annex B containing an UnstructuredSS-Request invoke component (see 3GPP TS 24.080 [5]);
3)
if the network successfully performed the USSD information and does not need any further information, send a BYE request in order to terminate the dialog. The USSI AS shall populate the BYE request with application/vnd.3gpp.ussd MIME body, as described in annex B, containing a ProcessUnstructuredSS-Request return component (see 3GPP TS 24.080 [5]);
4)
if the network informs the UE that the network is unable to process the USSD request, send a BYE request in order to terminate the dialog. The USSI AS shall populate the BYE request with application/vnd.3gpp.ussd MIME body, as described in annex B, containing a Return error component (see 3GPP TS 24.080 [5]); and

5)
if the network informs the UE that the network rejects the USSD request, send a BYE request in order to terminate the dialog. The USSI AS shall populate the BYE request with application/vnd.3gpp.ussd MIME body, as described in annex B, containing a Reject component (see 3GPP TS 24.080 [5]).


