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1. Introduction
Currently no procedures for UE and AS are provided in TS 24.930. This contribution provides procedures for the INVITE/INFO based solution that is carrently documented in the Annex of the specification.

The procedures are proposed against sub-clause 4.5 in the main body of the spec, following the current table of content. For tempary documentation, a suitable place in the Annex has to be found.

2. Reason for Change

Procedures for UE and AS not available in the specification
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.390.
***** BEGIN MODIFICATION *****
B.2
Procedures
B.2.1
UE sending USSD request, no further information required
B.2.1.1
Alternative1: SIP INVITE

B.2.1.1.1

General
In the IM CN subsystem USSD messages can be transported in SIP INFO requests, SIP INVITE requests and SIP BYE requests, using a vnd.3gpp.ussd MIME.
Two roles are recognized for the implementation of USSD over IMS: 

1)
USSD agent; and

2)
USSD Application Server.

A UE may implement the role of an USSD agent as specified in  subclause B.2.1.1.4.1.

An AS may implement the role of an USSD AS as specified in  subclause B.2.1.1.4.2.

NOTE:
In the current version of the specification only USSD operations for mobile initiated MMI mode is defined.
The following figures give an overview of the supported USSD operations

UE
AS

INVITE

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

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

BYE

<------------------------------------------------------------------------------------------------------------------------

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

BYE

<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Facility (Return error (Error))

BYE

<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Facility (Reject (Invoke_problem))

Figure 4.1: UE initiated USSD operation, network does not request further information
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Figure 4.2: UE initiated USSD operation, network requests further information

B.2.1.1.2
SDP Offer/Answer
When a UE sends an initial INVITE request, in order to establish a USSD session, it must include an SDP offer with one media description, according to subclause 6.1.2 of 3GPP TS 24.229 [6]. The UE must add a zero port number value to the media descriptions of the SDP offer, in order to inform network entities that media resources are not requested for the session.

When the USSD AS sends an SDP answer, it must also add a zero port number value to any media description received in the associated SDP offer.
B.2.1.1.3

Activation/deactivation

B.2.1.1.4
Invocation and operation

B.2.1.1.4.1
Actions at the originating UA (USSD agent)
In addition to the procedures specified in subclause 4.5.2, the USSD agent shall support the procedures specified in 3GPP TS 24.229 [6] appropriate to the functional entity in which the USSD agent is implemented. 
The USSD agent invokes an USSD request by sending a SIP INVITE request to the network containing a ProcessUnstructuredSS‑Request invoke component encoded in the body of the SIP INVITE request. When invoking the USSD request, the USSD agent shall send a SIP INVITE request with the following information:

a)
the Recv-Info header, which shall contain g.3gpp.ussd;
b)
the Content-Type header, which shall contain "mulipart/mixed";

c)
a message body an SDP offer which shall contain one media description, according to subclause 6.1.2 of 3GPP TS 24.229 [6]. The USSD-sender shall add a zero port number value to the media descriptions of the SDP offer, in order to inform network entities that media resources are not requested for the session; and
d)
a message body which shall contain the vnd.3gpp.ussd MIME type as defined in Annex B of this specification.

When a SIP BYE request including a "vnd.3gpp.ussd" payload is received, the USSD agent shall process the content of the vnd.3gpp.ussd MIME type as defined in 3GPP TS 24.080 [5].
When a SIP INFO request including a "vnd.3gpp.ussd" payload is received, containing a body with an UnstructuredSS-Request, then the USSD agent shall return the user's response by sending an SIP INFO request as specified in 3GPP TS 24.229 [6] with the following information:
a)
with the Info-Package header field containing g.3gpp.ussd.vnd; and

b)
containing a MIME body compliant to the definition in Annex B of this specification. The MIME body shall contain an UnstructuredSS-Request component (see 3GPP TS 24.080 [5]).

When a SIP INFO request including a "vnd.3gpp.ussd" payload is received, containing a body with an UnstructuredSS-Request, and the USSD agent is not able to process the received information the USSD agent shall send an SIP INFO request as specified in 3GPP TS 24.229 [6] with the following information:
a)
with the Info-Package header field containing g.3gpp.ussd.vnd; and

b)
containing a MIME body compliant to the definition in Annex B of this specification. The MIME body shall contain a Return error component (see 3GPP TS 24.080 [5]).
B.2.1.1.4.2
Actions at the AS (USSD AS)
In addition to the procedures specified in subclause 4.5.3, the USSD AS shall support the procedures specified in 3GPP TS 24.229 [6] for an Application Server.
Upon receiving a SIP INVITE request containing a Recv-Info header field with a value g.3gpp.ussdhandle the INVITE request following the procedures specified for AS acting as a terminating UA in 3GPP TS 24.229 [6] and generate a SIP response according. If the USSD sends a 200 (OK) response, then the USSD AS shall populate the 200 (OK) as follows:

1)
Recv-Info header field containing the g.3gpp.ussd info-package name;

2)
Accept header field containing the application/vnd.3gpp.ussd, application/sdp and multipart/mixed MIME types; and

3)
SDP answer as described in subclause B.2.1.1.2.

In addition pass the USSD data received in the body of the INVITE request to the USSD application handling and wait for the response of the application, and based on the outcome, the USSD AS shall



 terminate the USSD dialog;

-
request further information in order to perform the USSD operation;

-
inform the USSD agent that the network is unable to process the USSD request; or

-
inform the USSD agent that the network rejects the USSD request.

NOTE 1:
The details of USSD application handling are outside the scope of this specification.
If the USSD AS terminates the USSD dialog, the USSD AS shall send a SIP BYE request in the dialog created with the related SIP INVITE request with the following information: 

a) 
the Content-Type header containing application/vnd.3gpp.ussd; and

b)
containing a MIME body compliant to the definition in subclause B.2.3.2 of this specification. Depending on the outcome of the USSD application handling, the MIME body shall contain an ProcessUnstructuredSS-Request invoke component, or a Return error component, or aReject component (see 3GPP TS 24.080 [5]);
If the USSD AS informs the USSD agent that the network is unable to process the USSD request, the USSD AS shall send a SIP BYE request with the following information

a) 
the Content-Type header containing application/vnd.3gpp.ussd; and

b)
containing a MIME body compliant to the definition in Annex B of this specification. The MIME body shall contain a Return error component (see 3GPP TS 24.080 [5]);
If the USSD AS informs the USSD agent that the network rejects the USSD request, the USSD AS shall send a SIP BYE request with the following information

a) 
the Content-Type header containing application/vnd.3gpp.ussd; and

b)
containing a MIME body compliant to the definition in Annex B of this specification. The MIME body shall contain a Reject component (see 3GPP TS 24.080 [5]).
If the USSD AS requests further information, the USSD AS shall send a SIP INFO request with the following information:

a)
with the Info-Package header field containing g.3gpp.ussd.vnd; and

b)
containing a MIME body compliant to the definition in Annex B of this specification. The MIME body shall contain an UnstructuredSS-Request invoke component (see 3GPP TS 24.080 [5]).

Upon receiving a SIP INFO request including a "vnd.3gpp.ussd" payload is received, containing a body with an UnstructuredSS-Request, the USSD 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 USSD AS shall:

a)
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; and

NOTE 2:
The details of USSD application handling are outside the scope of this specification.
b)
based on the outcome of the USSD application handling, 



 terminate the USSD dialog;

-
request further information in order to perform the USSD operation;

-
inform the USSD agent that the network is unable to process the USSD request; or

-
inform the USSD agent that the network rejects the USSD request.

***** END MODIFICATION *****
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