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	Reason for change:
	The following issues were identified in the network-initiated USSD and coding:
1) transport of alertingPattern (defined in USSD-Arg in 3GPP TS 29.002) is not available. 
3GPP TS 22.101 defines usage of the alertingPattern for the network initiated USSD:
----------------------

A.17
Network's indication of alerting in the UE

This feature provides the means for serving PLMNs to transfer to a UE an indication that may be used by the UE to alert the user in a specific manner in the following cases:

-
...

-
network initiated USSD

-
...

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

2) possibility for network to reject USSD message from UE is not needed (similarly as it is not defined in the UE-initiated USSD for network rejection of USSD message provided by the UE upon network requesting further information).
3) the USSI AS cannot detect support of network-initiated USSD in UE using 404 (Not Found) but should detect it by 415 (Unsupported Media Type)

4) UE providing <language> element should not be mandatory (similarly as this is not the case for the UE-initiated USSD)

5) in 4.5.5.2, missing description of content of Info-Package header field in INFO request

6) in 4.5.5.2, in case the UE informs the network that the UE is unable to process the USSD request, or the UE informs the network that the UE rejects the USSD request, the error code needs to be passed in <error-code> XML element
7) network initate USSD notification is missing

8) network initiated USSD request and network initiated USSD notification can be mixed in a dialog since 24.090 states:

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

5.1
Unstructured supplementary service data request

5.1.1
Normal operation

...

When the application continues the dialogue, it may initiate another USSD operation by sending a FACILITY message (see figure 5.2). The operation may either be an USSD request or notification (see subclause 5.1.2).

...

5.2
Unstructured supplementary service data notification

5.2.1
Normal operation

...

When the application continues the dialogue, it may initiate another USSD operation by sending a FACILITY message (see figure 5.4). The operation may either be an USSD request (see subclause 5.1.1) or notification.

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

9) USSD operation can be rejected due to USSD operation in parallel since 24.090 states:

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

When the MS receives an USSD operation in parallel to any call independent supplementary service transaction, it shall respond with a return error component in a RELEASE COMPLETE message, containing the "USSD Busy" error as specified in 3GPP TS 24.080, to indicate the failure in handling a parallel USSD operation. However, the network is allowed to initiate USSD operations in parallel to call related transactions.
-----------------

and 23.090 states:

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

If the MS receives a USSD transaction while another USSD transaction (network or mobile initiated) or a non-call related supplementary service transaction is in progress, the MS shall reject the new transaction.

If the MS receives a USSD operation when it is in a state where the MMI required is not possible (e.g. during dialling) it shall reject the operation.

If the MS does not support the alphabet indicated in the USSD operation, it shall inform the network.

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

10) subclause 4.5.5.1 describes AS procedures but includes user's response to USSD MIME body.

	
	

	Summary of change:
	1) Transport of alertingPattern defined.

2) possibility for network to reject USSD message from UE is removed.

3) the USSI AS detects no support of network-initiated USSD in UE using 415 (Unsupported Media Type)

4) UE providing <language> element is optional

5) in 4.5.5.2, Info-Package header field added

6) in 4.5.5.2, the error code is passed in <error-code> XML element
7) network initate USSD notification is defined

8) AS can send network initate USSD request and network initate USSD notification in a dialog established by either the network initate USSD notification or network initate USSD request and UE is able to handle those requests.

9) rejection due to USSD-busy added

10) subclause 4.5.5.1 describes AS procedures.
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4.5.5
Invocation and operation (network initiated USSD request and network initiated USSD notification)

4.5.5.1
Actions at the originating USSI AS
NOTE 1:
The Content-Language SIP header field is not used to determine the language of the USSD string. Only the <language> XML element is used.
In order to send the initial USSD message, the USSI AS shall send an initial INVITE request, according to 3GPP TS 24.229 [6]. The USSI AS shall populate the request as follows:

1)
Request-URI set to the an identity of the target UE;

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

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

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

5)
SDP offer as described in subclause 4.5.2A; and

6)
application/vnd.3gpp.ussd+xml MIME body as described in subclause 5.1.3. The XML document:

-
shall contain a single <ussd-string> element;

-
shall contain an <UnstructuredSS-Request> element or an <UnstructuredSS-Notify> element;
-
may contain a <language> element; and

-
may contain an <alertingPattern> element.
The USSI AS should not include an Alert-Info header field into the initial INVITE request.
NOTE 2:
Information provided in the Alert-Info header field can be in conflict with the content of the <alertingPattern> element of the application/vnd.3gpp.ussd+xml MIME body of the initial INVITE request.
When receiving an INFO request with Info-Package header field containing the g.3gpp.ussd info-package and containing application/vnd.3gpp.ussd+xml MIME body associated with the info package according to IETF RFC 6086 [2], if the application/vnd.3gpp.ussd+xml MIME body contains:

-
the <UnstructuredSS-Request> element; or

-
the <UnstructuredSS-Notify> element;

the USSI AS shall, in addition to the procedures specified in 3GPP TS 24.229 [6]:

1)
if the USSI AS is able to process the received information and needs to send further information, send an INFO request within the dialog, according to 3GPP TS 24.229 [6]. 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+xml MIME body as described in subclause 5.1.3, associated with the info package according to IETF RFC 6086 [2], containing:

-
the further information to be sent to the UE in a <ussd-string> element;
-
a <UnstructuredSS-Request> element or a <UnstructuredSS-Notify> element;
-
optionally a <language> element; and
-
optionally an <alertingPattern> element.




If the USSI AS considers the USSD procedure complete, then the USSI AS shall generate a BYE request.

When receiving a 415 (Unsupported Media Type) response to the initial INVITE request, the USSI AS shall determine that an attempt to deliver the USSD request using IMS fails due to missing UE support.

4.5.5.2
Actions at the UE
In addition to the procedures specified in this subclause, the UE shall support the procedures specified in 3GPP TS 24.229 [6] for an UE.

NOTE 1:
The Content-Language SIP header field is not used to determine the language of the USSD string. Only the <language> XML element is used.

Upon receiving an initial INVITE request with the application/vnd.3gpp.ussd+xml MIME body, if the body contains:
-
the <UnstructuredSS-Request> element; or

-
the <UnstructuredSS-Notify> element;

and if the request is accepted by the UE, the UE 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; and

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 UE 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+xml, application/sdp and multipart/mixed MIME types; and

c)
SDP answer as described in subclause 4.5.2A.

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

1)
if the application/vnd.3gpp.ussd+xml MIME body of the INVITE request contains the <UnstructuredSS-Request> element:

a)
when the application in the UE provides further information in order to perform the USSD operation, send an INFO request within the dialog created by the INVITE request. 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+xml MIME body as described in subclause 5.1.3, associated with the info package according to IETF RFC 6086 [2] including a <ussd-string> element, a <UnstructuredSS-Request> element, and optionally a <language> element; and
b)
if the UE informs the network that the UE is unable to process the USSD request or the UE informs the network that the UE rejects the USSD request, send an INFO request. 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+xml MIME body, as described in subclause 5.1.3, associated with the info package according to IETF RFC 6086 [2], including a <error-code> element and a <UnstructuredSS-Request> element; and
2)
if the application/vnd.3gpp.ussd+xml MIME body of the INVITE request contains the <UnstructuredSS-Notify> element:

a)
if the UE acknowledges the USSD operation, send an INFO request within the dialog created by the INVITE request. 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+xml MIME body as described in subclause 5.1.3, associated with the info package according to IETF RFC 6086 [2] including a <UnstructuredSS-Notify> element; and
b)
if the UE informs the network that the UE is unable to process the USSD request or the UE informs the network that the UE rejects the USSD request, send an INFO request. 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+xml MIME body, as described in subclause 5.1.3, associated with the info package according to IETF RFC 6086 [2], including a <error-code> element and a <UnstructuredSS-Notify> element.

Upon receiving a SIP INFO request with Info-Package header field containing the g.3gpp.ussd info-package and a application/vnd.3gpp.ussd+xml MIME body associated with the info package according to IETF RFC 6086 [2], if the MIME body contains:

-
an <UnstructuredSS-Request> element; or
-
an <UnstructuredSS-Notify> element;

the UE shall handle the SIP INFO request following the procedures specified for a terminating UE 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 UE 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;

2)
if the application/vnd.3gpp.ussd+xml MIME body of the INFO request contains the <UnstructuredSS-Request> element:

a)
when the application in the UE provides further information in order to perform the USSD operation, send an INFO request within the dialog. 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+xml MIME body as described in subclause 5.1.3, associated with the info package according to IETF RFC 6086 [2] including a <ussd-string> element, a <UnstructuredSS-Request> element and optionally a <language> element; and
b)
if the UE informs the network that the UE is unable to process the USSD request, or the UE informs the network that the UE rejects the USSD request, send a INFO request within the dialog. 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+xml MIME body as described in subclause 5.1.3, associated with the info package according to IETF RFC 6086 [2], including an <error-code> element; and
3)
if the application/vnd.3gpp.ussd+xml MIME body of the INFO request contains the <UnstructuredSS-Notify> element:

a)
if the UE acknowledges the USSD operation, send an INFO request within the dialog. 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+xml MIME body as described in subclause 5.1.3, associated with the info package according to IETF RFC 6086 [2] including a <UnstructuredSS-Notify> element; and
b)
if the UE informs the network that the UE is unable to process the USSD request, or the UE informs the network that the UE rejects the USSD request, send a INFO request within the dialog. 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+xml MIME body as described in subclause 5.1.3, associated with the info package according to IETF RFC 6086 [2], including an <error-code> element and a <UnstructuredSS-Notify> element.
If:

-
the UE receives a USSD operation in parallel to any call independent supplementary service transaction;

-
the UE receives a USSD operation while another USSD transaction (network or mobile initiated) is in progress; or

-
the UE receives a USSD operation when the UE is in a state where the MMI required is not possible (e.g. during dialling);

the UE shall inform the network that the UE is unable to process the USSD request according to the preceding procedures and shall set the <error-code> element to "USSD-busy".

The UE can terminate the dialog at any time in accordance with the procedures from 3GPP TS 24.229 [6].

***** Next change *****
5.1.3.2
application/vnd.3gpp.ussd+xml

The MIME type is used to carry USSD related information between the UE and the network. It is coded as an XML document and contains one or more of the following information:

-
USSD language

-
USSD string

-
USSD error code as defined in subclause 5.1.3.3 of this specification
-
alerting pattern
NOTE:
The information elements cannot be present twice in the XML body.

An instance of the XML document is shown below:

<?xml version="1.0" encoding="UTF-8"?>

<ussd-data>

    <language>en</language>

    <ussd-string>*135#</ussd-string>

</ussd-data>

***** Next change *****
5.1.3.3
Data semantics

<language> is coded as defined in IETF RFC 5646 [12] and shall contain exactly one subtag.

<ussd-string> is coded as a string.

<error-code> is an integer. The following values are defined. If the received value is not listed below, it must be treated as 1.

1
error - unspecified

2
language/alphabet not supported

3
unexpected data value
4
USSD-busy
<anyExt> contains optional extension elements.

<UnstructuredSS-Request> element indicates the network initiated unstructured supplementary service data request.

<UnstructuredSS-Notify> element indicates the network initiated unstructured supplementary service data notify.

<alertingPattern> element contains alerting pattern coded as defined for AlertingPattern in 3GPP TS 29.002 [r29002]. This element is used by the USSD application in the UE to alert the user in a specific manner in the case of the network initiated USSD request and the network initiated USSD notification.
Entity receiving the XML body ignores any unknown XML element and any unknown XML attribute.

NOTE:
"unexpected data value" is used in case of interworking with the MAP protocol (i.e. in case such an error is received from the MAP interface). It is not used for the case where the string sent by the UE in response to a query from the network does not match any expected response. Procedures covering such cases are part of the USSD application handling. The application will usually send back another USSD string to the UE asking for a new input from the user or indicating that the transaction cannot be completed.

***** Next change *****
5.1.3.4
XML schema

Implementations in compliance with the present document shall implement the XML schema defined below.

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema"

           elementFormDefault="qualified"

           attributeFormDefault="unqualified">

    <xs:element name="ussd-data">

        <xs:annotation>

            <xs:documentation>

                Unstructured Supplementary Services Data

            </xs:documentation>

        </xs:annotation>

        <xs:complexType>

            <xs:sequence>

                <xs:element name="language" type="xs:string" minOccurs="0" maxOccurs="1"/>

                <xs:element name="ussd-string" type="xs:string" minOccurs="0" maxOccurs="1"/>

                <xs:element name="error-code" type="xs:int" minOccurs="0" maxOccurs="1"/>

                <xs:element name="anyExt" type="anyExtType" minOccurs="0"/>

                <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

            </xs:sequence>

            <xs:anyAttribute namespace="##any" processContents="lax"/>

        </xs:complexType>

    </xs:element>

    <xs:complexType name="anyExtType">

        <xs:sequence>

            <xs:any namespace="##any" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

        </xs:sequence>

    </xs:complexType>

    <xs:element name="UnstructuredSS-Request" type="emptyType"/>

    <xs:element name="UnstructuredSS-Notify" type="emptyType"/>

    <xs:element name="alertingPattern" type="xs:unsignedByte"/>

    <xs:complexType name="emptyType"/>

</xs:schema>

NOTE:
The USSI AS can take the information received in the MIME body, formulate a MAP USSD message and route the message over SS7 to the USSD server via the HSS. Alternatively, the USSI AS can extract the USSD information from the received MIME body, and communicate with USSD server using other protocol.

***** Next change *****
5.1.3.4A
Further syntax rules of MIME bodies of application/vnd.3gpp.ussd+xml MIME type

If:

-
an <UnstructuredSS-Request> element;

-
an <UnstructuredSS-Notify> element; or
-
an <alertingPattern> element;

is included in a MIME body of the application/vnd.3gpp.ussd+xml MIME type, the XML element is included in the <anyExt> element included in the <ussd-data> root element.
NOTE:
The XML elements are validated by the <xs:any namespace="##any" processContents="lax" minOccurs="0" maxOccurs="unbounded"/> particle of the <anyExt> element.

