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1
Introduction
1.1 General

To complete the work on the USSI feature, a decision needs to be made on the contents of the MIME body application/vnd.3gpp.ussd. This contribution proposes a solution based on alternative 4.

Currently only UE initiated USSD operations are required to be supported. Based on the model of USSD interaction between the UE and the network for this case, the following possibilities for interaction are seen to be applicable.

This proposal assumes that MAP is used as the protocol between USSD AS and the USSD server and shows the relevant MAP messages. However, other alternatives such as :

· Non MAP protocol between USSD AS and the USSD server that is functionally equivalent to MAP

· Merging of the USSD AS and USSD server into a single box

are not precluded.

The following messages from the MAP are used in this proposal.

1.2 Principles

To make it easier for the reader to understand the idea behind this proposal, the following table maps the messages that are used in the CS domain by the UE and the corresponding messages that accomplish the same functionality when USSD is used over IMS.

In summary, when the UE initiates a USSD transacation, an early dialog is established between UE and the USSD AS. When a final response is to be sent to UE, the USSD AS converts the early dialog to an established dialog and immediately terminates the dialog by sending a SIP BYE. The SIP BYE will contain the final response, if any, from the USSD AS.

When USSD AS needs additional information from the UE, it sends the request in a SIP INFO that is acknowledged with a 200 (OK). The UE provides the requested information in another SIP INFO request that is acknowledged by the USSD AS with a 200 (OK). Upon receiving a request for additional information, the UE can indicate errors by sending a SIP CANCEL.

	REGISTER (Invoke=ProcessUnstructuredSS-Request)
	UE -> USSD AS : SIP INVITE (vnd.3gpp.ussd)

USSD AS -> UE : 183 (call progress)

	RELEASE COMPLETE (Return result=ProcessUnstructuredSS-Request)
	USSD AS -> UE : SIP 200 (OK)

UE -> USSD AS : SIP ACK

USSD AS -> UE : SIP BYE (vnd.3gpp.ussd)

	RELEASE COMPLETE (Return error)

RELEASE COMPLETE (Reject)
	USSD AS -> UE : SIP 415, SIP 500, or SIP 603

	FACILITY (Invoke=UnstructuredSS-Request)
	USSD AS -> UE : SIP INFO (vnd.3gpp.ussd)

UE -> USSD AS : SIP 200 (OK)

	FACILITY(Return result=UnstructuredSS-Request)
	UE – USSD AS : SIP INFO (vnd.3gpp.ussd)

USSD AS -> UE : SIP 200 (OK)

	FACILITY(Return error)

FACILITY(Reject)
	UE -> USSD AS : SIP CANCEL

USSD AS -> UE : 200 (OK)


1.3 PROCESS UNSTRUCTURED SS REQUEST service

This service consists of four primitives. The parameters that are related to the primitives of this service  are described in 29.002 section 11.9 and are extracted below. 

Table 11.9/1: MAP_PROCESS_UNSTRUCTURED_SS_REQUEST parameters

	Parameter name
	Request
	Indication
	Response
	Confirm

	Invoke id
	M
	M(=)
	M(=)
	M(=)

	USSD Data Coding Scheme
	M
	M(=)
	C
	C(=)

	USSD String
	M
	M(=)
	C
	C(=)

	MSISDN
	C
	C(=)
	
	

	User error
	
	
	C
	C(=)

	Provider error
	
	
	
	O


When the USSD AS receives a SIP INVITE request with a vnd.3gpp.ussd body, 

· the request primitive is sent from the USSD AS to the USSD server ; and 

· the USSD AS establishes a SIP early dialog with the UE by sending a SIP 183 (call progress) towards the UE.

When the USSD AS receives a MAP_PROCESS_UNSTRUCTURED_SS_REQUEST confirm primitive, the USSD AS generates and sends to the UE:

· a SIP 200 (OK) response to the SIP INVITE request and upon receipt of SIP ACK, a SIP BYE request. The SIP BYE request includes a vnd.3gpp.ussd MIME body if the MAP_PROCESS_UNSTRUCTURED_SS_REQUEST confirm primitive included USSD Data Coding Scheme parameter and the USSD String parameter. Otherwise (assuming that the confirm primitive did not include user error parameter or the p, the SIP BYE request does not include the vnd.3gpp.ussd MIME body.
· SIP 415 (unsupported media type) if the MAP_PROCESS_UNSTRUCTURED_SS_REQUEST confirm primitive included User error parameter set to Unknown alphabet.
· SIP 603 (decline) if the MAP_PROCESS_UNSTRUCTURED_SS_REQUEST confirm primitive included User error parameter set to ussd barred
· SIP 500 (server internal error) if the MAP_PROCESS_UNSTRUCTURED_SS_REQUEST confirm primitive included any other value for user error parameter or included provider error parameter.
1.4 UNSTRUCTURED SS REQUEST service

This service consists of four primitives. The parameters that are related to the primitives of this service  are described in 29.002 section 11.10 and are extracted below. 

Table 11.10/1: MAP_UNSTRUCTURED_SS_REQUEST parameters

	Parameter name
	Request
	Indication
	Response
	Confirm

	Invoke id
	M
	M(=)
	M(=)
	M(=)

	USSD Data Coding Scheme
	M
	M(=)
	C
	C(=)

	USSD String
	M
	M(=)
	C
	C(=)

	Alerting Pattern
	C
	C(=)
	
	

	User error
	
	
	C
	C(=)

	Provider error
	
	
	
	O


Upon receipt of a MAP_PROCESS_UNSTRUCTURED_SS_REQUEST indication primitive, based on the USSD application characteristics, the USSD server may generate the MAP_UNSTRUCTURED_SS_REQUEST request primitive to solicit additional information from the UE. When the USSD AS receives a MAP_UNSTRUCTURED_SS_REQUEST indication primitive, the USSD AS generates a SIP INFO request with a vnd.3gpp.ussd MIME body that includes the USSD data coding scheme and USSD string parameters as the value of the MIME body and sends the generated INFO request to the UE within the early dialog already established.

When the USSD AS receives a SIP INFO request with a vnd.3gpp.ussd body, the response primitive is sent from the USSD AS to the USSD server.

When the USSD AS receives a SIP CANCEL request, the response primitive is sent from the USSD AS to the USSD server with the appropriate value for User error parameter or Provider error parameter.
2
Flows

2.1
Network does not request further information – success

The flow below shows the case where the UE initiates a USSD operation that is accepted and successfully processed by the network. If a USSD response is provided by the network that needs to be carried back to the UE, it is included in the SIP BYE request.
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2.2 Network does not request further information – network error

The flow below shows the case where the UE initiates a USSD operation that is rejected by the USSD server either due to User error or Provider error. The USSD AS maps these errors into suitable SIP error responses and send the message towards the UE.

[image: image2.emf]UE USSD AS USSD Server

1. SIP INVITE(USSD)

4. error

5. 415 (unsupported media type)

3 183 (call progress)

2. PROCESS UNSTRUCTURED SS REQUEST

5. 500 (server internal error)

5. 603 (xxxx)


2.3 Network does not request further information – UE abandons USSD operation

The flow below shows the case where the UE initiates a USSD operation, but before receiving a response from the network, the UE cancels the SIP dialog establishment.
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2.4 Network requests further information – success

The flow below shows the case where the UE initiates a USSD operation and the network requests additional information from the UE before successfully completing the USSD operation. In this flow, only one request for additional information from the network is shown. However, it is possible for steps 4 through 9 to be repeated any number of times.

It must be pointed out that the INFO-200 (OK) exchange takes place on the early dialog only.


[image: image4.emf]UE USSD AS USSD Server

1. SIP INVITE(USSD)

10. process unstructured ss request

11. SIP 200 (OK)

3 SIP 183 (call progress)

13. SIP BYE (USSD)

14. 200 (OK)

12. SIP ACK

2. PROCESS UNSTRUCTURED SS REQUEST

4. UNSTRUCTURED SS REQUEST

5. SIP INFO (USSD)

6. 200 (OK)

7. SIP INFO(USSD)

8. SIP 200 (OK)

9. unstructured ss request


2.5 Network requests further information – network error

The flow below shows the case where the UE initiates a USSD operation and the network requests additional information from the UE. However, due to some error, the network is unable to complete the USSD operation and this is indicated to the UE. In this flow, only one request for additional information from the network is shown. However, it is possible for steps 4 through 9 to be repeated any number of times.

It must be pointed out that the INFO-200 (OK) exchange takes place on the early dialog only.
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2.6 Network requests further information – UE abandons the USSD operation

The flow below shows the case where the UE initiates a USSD operation and the network requests additional information from the UE. However, due to some error, the UE is unable to proceed with  the USSD operation and this is indicated to the network. In this flow, only one request for additional information from the network is shown. However, it is possible for steps 4 through 9 (of the figure in section 2.5 for example) to be repeated any number of times.

It must be pointed out that the INFO-200 (OK) exchange takes place on the early dialog only.
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3
Reason for Change

This contribution proposes to provide the details of alternative 4 that is currently missing in TS 24.390 v1.0.0
4
Proposal

It is proposed to agree the following changes to 3GPP TS 24.390 v1.0.0.
* * * First Change * * * *

2
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* * * Second Change * * * *

4.4
Coding requirements
There are no coding requirements over and above these are specified in 3GPP°TS°24.229°[4].
* * * Third Change * * * *

4.5
Signalling requirements
4.5.1
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.

Figure 4.5.1, Figure 4.5.2, and figure 4.5.3 give an overview of the supported USSD operations when the network does not request additional information from the UE. Figure 4.5.1 depicts the scenario where the USSD operation is completed successfully. The scenario where the network detects an error during the USSD operation is illustrated in Figure 4.5.2. When the UE abandons a USSD operation that it previously initiated, but for which it has not received any response is shown in Figure 4.5.3.
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Figure 4.5.1: UE initiated USSD operation, network does not request further information (success)
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Figure 4.5.2: UE initiated USSD operation, network does not request further information (network reject)
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Figure 4.5.3: UE initiated USSD operation, network does not request further information (UE abort)
Figure 4.5.4, Figure 4.5.5 and Figur 4.5.6 give an overview of the supported USSD operations when the network requests additional information from the UE in response to a received USSD operation request. Figure 4.5.4 depicts the scenario where the USSD operation is completed successfully. The scenario where the network detects an error during the USSD operation is illustrated in Figure 4.5.5. When the UE abandons a USSD operation that it previously initiated, but for which it has not received any response is shown in Figure 4.5.6. It must be noted that steps 5 through 8 can be repeated any number of times in the figure 4.5.4 and figure 4.5.5.
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Figure 4.5.4: UE initiated USSD operation, network requests further information
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Figure 4.5.5: UE initiated USSD operation, network requests further information (network reject)
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Figure 4.5.6: UE initiated USSD operation, network requests further information (UE abort)
* * * Fourth Change * * * *

4.5.2
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 [4]. 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 USSI AS sends an SDP answer, it shall also add a zero port number value to any media description received in the associated SDP offer.
* * * Fifth Change * * * *

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 [4]. 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 [5];

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)
Content-Type header field, 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.
When receiving an INFO request containing application/vnd.3gpp.ussd MIME body, the UE shall:

1)
acknowledge the INFO request by sending a 200 (OK);

2)
if the UE is able to process the received information, send an INFO request within the early dialog, according to 3GPP TS 24.229 [4]. 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 the user's response;

3)
if the UE is not able to process the received information because the alphabet is not known, send a SIP CANCEL request wiith Reason header field set to 415 (unsupported media type)
4)
If the UE is not able to process the received information for any other reason,  send a SIP CANCEL request with Reason header field set to 500 (internal server error)  according to 3GPP TS 24.229 [4].






When receiving a BYE request containing application/vnd.3gpp.ussd MIME body, the UE shall handle the application/vnd.3gpp.ussd MIME body.


* * * Sixth Change * * * *

4.5.4.2
Actions at the AS 
In addition to the procedures specified in subclause 4.5.2, the USSI AS shall support the procedures specified in 3GPP TS 24.229 [4] 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 [5], 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 183 (call progress)  provisional response to the request following the procedures specified for AS acting as a terminating UA in 3GPP TS 24.229 [4]. The USSI AS shall populate the 183 (call progress)  provisional 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.








If the network successfully performed the USSD information and does not need any further information from the UE, the USSD AS shall: 

a)
send a 200 (OK) response for the INVITE request; and

b)
upon receipt of SIP ACK request from the UE, send a BYE request to terminate the dialog. If the network has a USSD string is to be sent to the UE,  the USSI AS shall populate the BYE request with application/vnd.3gpp.ussd MIME body, as described in annex B;
If the network requests further information in order to perform the USSD operation, the USSD AS shall send an INFO request within the early 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+xml MIME body as described in annex B;
If the network informs the UE that the network is unable to process the USSD request, because the alphabet is unknown, the USSD AS shall send a 415 (unsupported media type) response to the SIP INVITE request;
If the network informs the UE that the network is unable to process the USSD request because the UE is not authorized (i.e. ussd barred), the USSD AS shall send a 603 (decline) response to the SIP INVITE request.
If the network informs the UE that the network is unable to process the USSD request for any other reason, the USSD AS shall send a 500 (server internal error) response to the SIP INVITE request.

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 from the UE, 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 [4] and generate a SIP response as described in 3GPP TS 24.229 [4]. If the SIP response is a 2xx response, the USSI AS shall
 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.







* * * Seventh Change * * * *

5.1.2
g.3gpp.ussd info package

5.1.2.1
Overall description

3GPP TS 24.390 and 3GPP2 X.P0065 [3] describe the procedures for using Unstructured Supplementary Service Data (USSD) operations in the IP Multimedia Core Network Subsystem (IMS). SIP INFO requests are used to carry information associated with USSD, using the g.3gpp.ussd info package.

Every SIP INFO request associated with the g.3gpp.ussd info package carries a single application/vnd.3gpp.ussd MIME body.

NOTE:
According to the procedures in IETF RFC 6086 [2], the SIP INFO response will not contain a MIME body. A message associated with a USSD operation is always sent in SIP INFO request.

* * * Eighth Change * * * *

5.1.3.2
application/vnd.3gpp.ussd

5.1.3.2.1
Overall description

















The MIME type is used to carry a binary encoded USSD String whose contents depend on a MIME parameter value set to the hexadecimal representation of the USSD Data Coding Scheme value as defined in 3GPP TS 23.038.

NOTE 1:
The USSD String corresponds to a value of the ASN.1 USSD-String data type (i.e. BER Type and Length are not included) defined in 3GPP TS 29.002.
NOTE 2:
The USSD-DataCodingScheme and USSD-String data types are used in the argument and result of the processUnstructuredSS-Request and unstructuredSS-Request operations for USSD that are imported from 3GPP TS 29.002 into the ASN.1 module defined in clause 4.2 of 3GPP TS 24.080. The component header, operation codes and other argument or result parameters (e.g. MSISDN) are not part of the MIME type. 

Unstructured Supplementary Services Data  documents are sub‑trees of the simservs XML document specified in 3GPP TS 24.623 [13]. As such, Unstructured Supplementary Services Data documents use the XCAP application usage in 3GPP TS 24.623 [13].

Data semantics: The semantics of the Unstructured Supplementary Services Data XML document is specified in subclause X,2.
XML schema: Implementations in compliance with the present document shall implement the XML schema that minimally includes the XML Schema defined in subclause subclause x.3 and the simservs XML schema specified in subclause 6.3 of 3GPP TS 24.623 [13].

An instance of an Unstructured Supplementary Services Data document is shown:

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

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

             xmlns:ss="http://uri.etsi.org/ngn/params/xml/simservs/xcap">

    <ss:ussd-data>

        <ss:language>en</ss:language>

        <ss:ussd-string>*135%23</ss:ussd-string>

    </ss:ussd-data>

</ss:simservs>

5.1.3.2.2
Data semantics

The <ussd-data> element contains the <language> element and the <ussd-string> element;

Editor’s Note:
The <language> element contains the language of the USSD string encoded according to FFS
5.1.3.2.3
XML schema

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

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

           xmlns:ss="http://uri.etsi.org/ngn/params/xml/simservs/xcap"

           targetNamespace="http://uri.etsi.org/ngn/params/xml/simservs/xcap"

           elementFormDefault="qualified"

           attributeFormDefault="unqualified">

    <xs:element name="ussd-data" substitutionGroup="ss:absService">

        <xs:annotation>

            <xs:documentation>

                Unstructured Supplementary Services Data

            </xs:documentation>

        </xs:annotation>

        <xs:complexType>

            <xs:complexContent>

                <xs:extension base="ss:simservType">

                    <xs:sequence>

                        <xs:element name="language" type="xs:string”/>

                        <xs:element name="ussd-string" type="xs:string"/>

                    </xs:sequence>

                </xs:extension>

            </xs:complexContent>

        </xs:complexType>

    </xs:element>

</xs:schema>
* * * Ninth Change * * * *

5.1.3.2.4
MIME type description
MIME media type name : Application
MIME subtype name : vnd.3gpp.ussd+xml


Required parameters : None

Optional parameters : None
Encoding considerations : 
Same as encoding considerations of application/xml as specified in RFC 3023 [132]

This media type may require encoding on transports not capable of handling binary.

Security considerations :

This media type does not make use of any executable content. 

This media type may contain customer confidential and network confidential information. 

Security mechanisms at the transport layer may thus be needed to provide integrity and privacy of the content.

Interoperability considerations :

N/A
Published specification :

3GPP TS 24.390
Applications which use this media :

Applications using USSD (Unstructured Supplementary Services Data) over the 3GPP IP Multimedia Subsystem (IMS).
Additional information:

1.
Magic number(s): none

2.
File extension(s): none

3.
Macintosh file type code: none

4.
Object Identifiers: none
* * * Tenth Change * * * *

A.1
UE sending USSD request, no further information required
In the example flow at the figure A.1-1, UE 1 sends a USSD request. The USSD application does not require further information, the USSD operation is successful and the AS hosting the USSD application indicates sends a USSD response towards UE 1.
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Figure A.1-1: UE sends USSD request

NOTE 1:
For clarity, the SIP 100 (Trying) responses are not shown in the signalling flow.

1.
UE A sends INVITE request containing the USSD request

 UE sends the INVITE request. 


By including the Recv-Info header field, the UE indicates its support for the g.3gpp.ussd info package.

Table A.1-1: INVITE request (UE-1 to P-CSCF)

INVITE sip:*135%23;phone-context=home1.net;user=dialstring SIP/2.0

Via: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]:1357;branch=z9hG4bKnashds7

Max-Forwards: 70

Route: <sip:pcscf1.visited1.net:7531;lr>, <sip:scscf1.home1.net;lr>

Accept-Contact: *;+g.3gpp.icsi-ref="urn%3Aurn-7%3gpp-service.ims.icsi.mmtel"

P-Preferred-Identity: "John Doe" <sip:user1_public1@home1.net>

P-Access-Network-Info: 3GPP-UTRAN-TDD; utran-cell-id-3gpp=234151D0FCE11

Privacy: none

From: <sip:user1_public1@home1.net>;tag=171828

To: <sip:*135%23;phone-context=home1.net;user=dialstring>

Call-ID: cb03a0s09a2sdfglkj490333 

Cseq: 127 INVITE

Require: sec-agree

Supported: precondition, 100rel, gruu 

Proxy-Require: sec-agree

Security-Verify: ipsec-3gpp; q=0.1; alg=hmac-sha-1-96; ealg=aes-cbc; spi-c=98765432; spi-s=87654321; port-c=8642; port-s=7531

Contact: <sip:user1_public1@home1.net;gr=hdg7777ad7aflzig8sf7>; +g.3gpp.icsi-ref="urn%3Aurn-7%3gpp-service.ims.icsi.mmtel"

Allow: INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE, INFO
Accept: application/sdp; application/3gpp-ims+xml; application/vnd.3gpp.ussd
Recv-Info: g.3gpp.ussd

Content-Type: multipart/mixed; boundary=outer

Content-Length: (…)

--outer

Content-Type: application/sdp 

v=0

o=- 2987933615 2987933615 IN IP6 5555::aaa:bbb:ccc:ddd

s=-

c=IN IP6 5555::aaa:bbb:ccc:ddd 

t=0 0

m=audio 0 RTP/AVP 97 96

a=rtpmap:97 AMR 

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=rtpmap:96 telephone-event
--outer

Content-Type: application/vnd.3gpp.ussd

< USSD MESSAGE >
--outer--
NOTE: The message example above does not show the content of the message body carrying the USSD message.

Request-URI:
in this example, the USSD message is *135#, and is represented as a dialstring.

application/vnd.3gpp.ussd MIME body:
USSD message.

2.
INVITE request (P-CSCF to S-CSCF)

The P-CSCF forwards the INVITE request based on the Route header field.

3.
INVITE request (S-CSCF to AS)

The S-CSCF forwards the INVITE request containing the USSD message based on iFC to the AS.
4.
183 (call progress) response (AS to S-CSCF)
The AS sends a 183 (call progress) reliably confirming the receipt of the INVITE and to establish the early dialog. The SIP 183 (call progress) will contain a Recv-Info header field set to g.3gpp.ussd.
5.
183 (call progress) response (S-CSCF to P-CSCF)

The S-CSCF forwards the 183 (call progress) along the Via header field.
6.
183 (call progress) response (P-CSCF to UE)

The P-CSCF forwards the 183 (call progress) along the Via header field to the UE.

7.
PRACK (UE to P-CSCF)


UE sends a PRACK upon receipt of 183 (call progress)

8.
PRACK (P-CSCF to S-CSCF)


P-CSCF forwards the PRACK towards the AS
9.
PRACK (S-CSCF to AS)


S-CSCF sends the PRACK towards the AS
10.
200 (OK) response (AS to S-CSCF)

The AS sends a 200 (OK) confirming the receipt of the PRACK and to establish the early dialog.
11.
200 (OK) response (S-CSCF to P-CSCF)

The S-CSCF forwards the 200 (OK) along the Via header field.
12.
200 (OK) response (P-CSCF to UE)

The P-CSCF forwards the 200 (OK) along the Via header field to the UE.

13.
USSD operation


The AS performs the requested USSD operation. Details of USSD processing are outside the scope of this specification. 


In this example the USSD operation is successful and a response indicating success will be sent to the UE.

14.
200 (OK) response (AS to S-CSCF)

The AS sends a 200 (OK) confirming the receipt of the INVITE and to establish the dialog. The SIP 200 (OK) will contain a Recv-Info header field set to g.3gpp.ussd.
15.
200 (OK) response (S-CSCF to P-CSCF)

The S-CSCF forwards the 200 (OK) along the Via header field.
16.
200 (OK) response (P-CSCF to UE)

The P-CSCF forwards the 200 (OK) along the Via header field to the UE.

17.
ACK request (UE to P-CSCF)

The UE responds to the 200 (OK) response with an ACK request sent to the P-CSCF.
18.
ACK request (P-CSCF to S-CSCF)

The P-CSCF forwards the ACK request to the S-CSCF.
19.
PRACK request (S-CSCF to AS)

The S-CSCF forwards the ACK request to the AS.



20.
BYE request (AS to S-CSCF) - see example in table A.1-2
Table A1-20: BYE request (AS to S-CSCF)

BYE sip:user1_public1@home1.net;gr=hdg7777ad7aflzig8sf7 SIP/2.0

Via SIP/2.0/UDP sip:as1.home1.net;branch=z9hG4bK332b23.1
Max-Forwards: 70

Route: <sip:scscf1.home1.net;lr>, <sip:pcscf1.visited1.net:7531;lr>

From: <tel: +1-237-555-3333>;tag=314159

To: <tel:+1-237-555-1111>;tag=171828

Call-ID: cb03a0s09a2sdfglkj490334 

Cseq: 129 BYE
Content-Type: application/vnd.3gpp.ussd

Content-Length: 

< USSD MESSAGE >
NOTE: The message example above does not show the content of the message body carrying the USSD message.

application/vnd.3gpp.ussd MIME body:
USSD message.
21.
BYE request (S-CSCF to P-CSCF)

The S-CSCF forwards the BYE request to the P-CSCF.
22.
BYE request (P-CSCF to UE)

The P-CSCF forwards the BYE request to the UE. The UE recognizes the application/vnd.3gpp.ussd and displays the string.
23.
200 (OK) response (UE to P-CSCF)

The UE sends a 200 (OK) confirming the BYE request.
24.
200 (OK) response (P-CSCF to S-CSCF)

The P-CSCF forwards the 200 (OK) to the S-CSCF.
25.
200 (OK) response (S-CSCF to AS)

The S-CSCF forwards the 200 (OK) to AS. 
* * * Eleventh Change * * * *

A.2
UE sending USSD request, further information required from network
In the example flow at the figure A.2-1, UE 1 sends a USSD request. The USSD application requires further information, and UE 1 sends further information in a USSD request. After the USSD operation is successful, the AS hosting the USSD application sends a USSD response towards UE 1.
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Figure A2-1: UE sends USSD request

NOTE 1:
For clarity, the SIP 100 (Trying) responses are not shown in the signalling flow.

1.
UE A sends INVITE request containing the USSD request

 UE sends the INVITE request.

By including the Recv-Info header field, the UE indicates its support for the g.3gpp.ussd info package.

Table A.2-1: INVITE request (UE-1 to P-CSCF)

INVITE sip:*135%23;phone-context=home1.net;user=dialstring SIP/2.0

Via: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]:1357;branch=z9hG4bKnashds7

Max-Forwards: 70

Route: <sip:pcscf1.visited1.net:7531;lr>, <sip:scscf1.home1.net;lr>

Accept-Contact: *;+g.3gpp.icsi-ref="urn%3Aurn-7%3gpp-service.ims.icsi.mmtel"

P-Preferred-Identity: "John Doe" <sip:user1_public1@home1.net>

P-Access-Network-Info: 3GPP-UTRAN-TDD; utran-cell-id-3gpp=234151D0FCE11

Privacy: none

From: <sip:user1_public1@home1.net>;tag=171828

To: <sip:*135%23;phone-context=home1.net;user=dialstring>

Call-ID: cb03a0s09a2sdfglkj490333 

Cseq: 127 INVITE

Require: sec-agree

Supported: precondition, 100rel, gruu 

Proxy-Require: sec-agree

Security-Verify: ipsec-3gpp; q=0.1; alg=hmac-sha-1-96; ealg=aes-cbc; spi-c=98765432; spi-s=87654321; port-c=8642; port-s=7531

Contact: <sip:user1_public1@home1.net;gr=hdg7777ad7aflzig8sf7>; +g.3gpp.icsi-ref="urn%3Aurn-7%3gpp-service.ims.icsi.mmtel"

Allow: INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE, INFO
Accept: application/sdp; application/3gpp-ims+xml; application/vnd.3gpp.ussd
Recv-Info: g.3gpp.ussd

Content-Type: multipart/mixed; boundary=outer 

Content-Length: (…)

--outer

Content-Type: application/sdp 
v=0

o=- 2987933615 2987933615 IN IP6 5555::aaa:bbb:ccc:ddd

s=-

c=IN IP6 5555::aaa:bbb:ccc:ddd 

t=0 0

m=audio 0 RTP/AVP 97 96

a=rtpmap:97 AMR 

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=rtpmap:96 telephone-event
--outer

Content-Type: application/vnd.3gpp.ussd

< USSD MESSAGE >
--outer--
NOTE: The message example above does not show the content of the message body carrying the USSD message.
Request-URI:
in this example, the USSD message is *135#, and is represented as a dialstring.
application/vnd.3gpp.ussd MIME body:
USSD message.
2.
SIP INVITE request (P-CSCF to S-CSCF)

The P-CSCF forwards the INVITE request based on the Route header field.

3.
SIP INVITE request (S-CSCF to AS)

The S-CSCF forwards the INVITE request containing the USSD message based on iFC to the AS.

4.
183 (call progress) response (AS to S-CSCF)
The AS sends a 183 (call progress) reliably confirming the receipt of the INVITE and to establish the early dialog. The SIP 183 (call progress) will contain a Recv-Info header field set to g.3gpp.ussd.
5.
183 (call progress) response (S-CSCF to P-CSCF)

The S-CSCF forwards the 183 (call progress) along the Via header field.
6.
183 (call progress) response (P-CSCF to UE)

The P-CSCF forwards the 183 (call progress) along the Via header field to the UE.

7.
PRACK (UE to P-CSCF)


UE sends a PRACK upon receipt of 183 (call progress)

8.
PRACK (P-CSCF to S-CSCF)


P-CSCF forwards the PRACK towards the AS
9.
PRACK (S-CSCF to AS)


S-CSCF sends the PRACK towards the AS
10.
200 (OK) response (AS to S-CSCF)

The AS sends a 200 (OK) confirming the receipt of the PRACK and to establish the early dialog.
11.
200 (OK) response (S-CSCF to P-CSCF)

The S-CSCF forwards the 200 (OK) along the Via header field.
12.
200 (OK) response (P-CSCF to UE)

The P-CSCF forwards the 200 (OK) along the Via header field to the UE.













13.
USSD operation


The AS performs the requested USSD operation. Details of USSD processing are outside the scope of this specification. 


In this example, the AS requires further information from the UE. 

14-16.
SIP INFO request (AS to UE) 
Editor's note: The example for SIP INFO request requiring further information from UE is FFS. 

17-19. SIP 200 (OK) response (UE to AS)
The UE sends a SIP 200 (OK) to the AS confirming the SIP INFO request.

20-22. SIP INFO request (UE to AS)
The UE sends the SIP INFO request containing the further USSD information required. 

Editor's note: The example for SIP INFO request containing further information is FFS. 

23-25. SIP 200 (OK) response (AS to UE)
The AS sends a SIP 200 (OK) to the UE confirming the SIP INFO request.

26.
USSD operation


The AS performs the requested USSD operation. Details of USSD processing are outside the scope of this specification. 


In this example, the USSD operation is successful and AS sends a response indicating success will be sent to the UE.

27..
SIP 200 (OK) response (AS to S-CSCF)

The AS sends a 200 (OK) confirming the receipt of the INVITE and to establish the dialog. The SIP 200 (OK) will contain a Recv-Info header field set to g.3gpp.ussd.
28.
SIP 200 (OK) response (S-CSCF to P-CSCF)

The S-CSCF forwards the 200 (OK) along the Via header field.
29.
SIP 200 (OK) response (P-CSCF to UE)

The P-CSCF forwards the 200 (OK) along the Via header field to the UE.

30.
SIP ACK request (UE to P-CSCF)

The UE responds to the 200 (OK) response with an ACK request sent to the P-CSCF.
31.
SIP ACK request (P-CSCF to S-CSCF)

The P-CSCF forwards the ACK request to the S-CSCF.
32.
SIP ACK request (S-CSCF to AS)

The S-CSCF forwards the ACK request to the AS.
33-35 SIP BYE request (AS-UE)
The AS sends a SIP BYE request towards UE containing a USSD response.
Table A.2-35: BYE request (AS to S-CSCF)

BYE sip:user1_public1@home1.net;gr=hdg7777ad7aflzig8sf7 SIP/2.0

Via SIP/2.0/UDP sip:as1.home1.net;branch=z9hG4bK332b23.1
Max-Forwards: 70

Route: <sip:scscf1.home1.net;lr>, <sip:pcscf1.visited1.net:7531;lr>

From: <tel: +1-237-555-3333>;tag=314159

To: <tel:+1-237-555-1111>;tag=171828

Call-ID: cb03a0s09a2sdfglkj490334 

Cseq: 129 BYE
Content-Type: application/vnd.3gpp.ussd

Content-Length: 

< USSD MESSAGE >
NOTE: The message example above does not show the content of the message body carrying the USSD message.

application/vnd.3gpp.ussd MIME body:
USSD message.
36-38.
SIP 200 (OK) response (UE to AS)

The UE sends a 200 (OK) to AS confirming the BYE request.
* * * End of Changes * * * *
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