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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope
The present document describes the procedures for using Unstructured Supplementary Service Data (USSD) operations for mobile initiated MMI mode over IP Multimedia Core Network Subsystem (IMS). MMI mode is for the transparent transport of MMI strings entered by the user to the Application Servers (AS) and for the transparent transport of text strings back to the User Equipment (UE) to be displayed for user information. Support of USSD service is optional and only applicable for an operator's Public Land Mobile Network (PLMN).
The present document is applicable to UE and AS which are intended to support user configuration of supplementary services.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
IETF RFC 6086 (January 2011): "Session Initiation Protocol (SIP) INFO Method and Package Framework".

[3]
3GPP TS 24.090: " Unstructured Supplementary Service Data (USSD);Stage 3".
[4]
3GPP2 X.P0065-0 v1.0: " cdma2000 Unstructured Supplementary Service Data (USSD)".
Editor's note: The above document cannot be formally referenced until it is published as an X.S0065-0 v1.0.
[5]
3GPP TS 24.080: "Mobile radio interface layer 3 supplementary services specification; Formats and coding".
…

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
AS
Application Server

IMS
IP Multimedia core network Subsystem

UE
User Equipment
USSD
Unstructured Supplementary Service Data
4
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Extensions within the present document
5.1 INFO Package for transport of USSD information

5.1.1
Scope

This subclause contains the information required for the IANA registration of info package g.3gpp.ussd in accordance with IETF RFC 6086 [2].

Editor's note: MCC needs to register this info package with IANA when 24.390 is published.
5.1.2
g.3gpp.ussd info package

5.1.2.1
Overall description

3GPP TS 24.390 describes the procedures for using Unstructured Supplementary Service Data (USSD) (3GPP TS 24.090  [3] and 3GPP2 X.P0065 [4])  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.


5.1.2.2
Applicability

This package is used to transport USSD information.

5.1.2.3
Info package name

g.3gpp.ussd

5.1.2.4
Info package parameters

None defined.

5.1.2.5
SIP options tags

None defined.

5.1.2.6
INFO message body parts

The MIME type of the message body carrying the information associated with USSD is application/vnd.3gpp.ussd. application/vnd.3gpp.ussd MIME type is defined in 3GPP TS 24.390.

When associated with the g.3gpp.ussd info package, the Content-Disposition value of the message body carrying the information associated with USSD is "info-package".
5.1.2.7
Info package usage restrictions

None defined.

5.1.2.8
Rate of INFO Requests

No maximum rate or minimum rate is defined for sending INFO requests associated with the g.3gpp.ussd info package.

For most USSD usages, normally one, or a few, SIP INFO requests are generated during the SIP session establishment phase.

5.1.2.9
Info package security considerations

The security is based on the generic security mechanism provided for the underlying SIP signalling. No additional security mechanism is defined.
5.1.2.10
Implementation details and examples
UAC generation of INFO requests: See 3GPP TS 24.390:" Unstructured Supplementary Service Data (USSD) using IP Multimedia (IM) Core Network (CN) subsystem IMS; Stage 3"

Examples: See 3GPP TS 24.390: " Unstructured Supplementary Service Data (USSD) using IP Multimedia (IM) Core Network (CN) subsystem IMS; Stage 3"

Editor's note: The implementation details and examples need to be added to the document.

5.2 application/vnd.3gpp.ussd MIME type

5.2.1
Scope

This subclause contains the information required for the IANA registration of the vnd.3gpp.ussd MIME type in accordance with IANA registration procedures.


Editor's note: MCC needs to register the application/vnd.3gpp.ussd MIME type with IANA when 24.390 is published.
5.2.2
application/vnd.3gpp.ussd
5.2.2.1
Overall description

The MIME type is used to carry one or more components (depending on specific service requirements) of a facility information element, as defined in subclause 3.6.1 of 3GPP TS 24.080 [5]. The binary format is the same as the format of the "Component(s)" information element in Figure 3.1 of subclause 3.6 of 24.080 [5].

Editor’s note: It is FFS whether the ROSE part of this component needs to be supported. This depends on the mapping use-cases that exists at the AS (e.g. whether the AS translates the USSD messages received over SIP into MAP, or handles the USSD message received over SIP directly).

Usage of operation codes of the operations specified for usage in the Unstructured Supplementary Service Data (USSD) protocol, as defined in 3GPP TS 24.090 [3], is specified for this MIME type. Usage of operation codes of other operations is not specified.
NOTE: 3GPP TS 24.090 [3] specifies usage of processUnstructuredSS-Request, unstructuredSS-Request, unstructuredSS-Notify operations for USSD.

5.2.2.2
Name

Editor's note: The name of the person responsible for the IANA registration needs to be added here.
5.2.2.3
Email

Editor's note: The e-mail of the person responsible for the IANA registration needs to be added here.
5.2.2.4
MIME media type name

Application
5.2.2.5
MIME sybtype name

Vendor Tree – vnd.3gpp.ussd
5.2.2.6
Required parameters

None
5.2.2.7
Optional parameters

None
5.2.2.8
Encoding considerations


Binary.
5.2.2.9
Security considerations

The content of the MIME type can be used to trigger execution of supplementary services in a network.
5.2.2.10
Interoperability considerations

The MIME type allows interoperability of USSD information between mobile networks and other systems.
5.2.2.11
Published specification

3GPP TS 24.390

(http://www.3gpp.org/ftp/Specs/html-info/24390.htm)

5.2.2.12
Applications which use this media

n/a
5.2.2.13
Applications that manipulate MIME typed objects (messaging, download etc.)

n/a
5.2.2.14
Additional information

1. Magic number(s):
n/a

2. File extension(s):
n/a
3. Macintosh file type code:
n/a

4. Object Identifiers:
n/a
5.2.2.15
Intended usage

Common.

The USSD is a very common service available on most mobile networks. The registration of the associated MIME type allows the USSD service to be incorporated in messages from other messaging systems.
5.2.2.16
Other information/general comment

n/a
5.2.2.17
Person to contact for further information

1. Name:
TBD
2. Email:
TBD
3. Author/Change controller:
TBD
Editor’s note: The name and e-mail of the person responsible for the IANA registration, and acting as author/change controller, needs to be added here.
Annex <A> (informative):
Signalling flows
A.3
UE sending USSD request, no further information required
In the example flow at the figure A.3-1, 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.3-1: 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. It is assumed that the INVITE will contain an initial SDP offer. 


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

Table A.3-1: 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
Recv-Info: g.3gpp.ussd

Content-Type: application/sdp 

Content-Length: (…)

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 3456 RTP/AVP 97 96

b=AS:25.4

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=inactive
a=rtpmap:97 AMR 

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

a=rtpmap:96 telephone-event
Request-URI:
in this example, the USSD message is *135#, and is represented as a dialstring.

Editor's note: The flow assumes that the initial INVITE will contain an SDP offer, which is required by standard IMS procedures. Further study is required to confirm this approach.

Editor's note: It needs to be studied, whether as an alternative to encode the USSD message into the Request URI of the INVITE as shown in the example above, the USSD message should be encoded as a body of the INVITE request.


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.
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.
5.
200 (OK) response (S-CSCF to P-CSCF)

The S-CSCF forwards the 200 (OK) along the Via header field.
6.
200 (OK) response (P-CSCF to UE)

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

7.
ACK request (UE to P-CSCF)

The UE responds to the 200 (OK) response with an ACK request sent to the P-CSCF.
8.
ACK request (P-CSCF to S-CSCF)

The P-CSCF forwards the ACK request to the S-CSCF.
9.
PRACK request (S-CSCF to AS)

The S-CSCF forwards the ACK request to the AS.
10.
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.

11.
INFO request (AS to S-CSCF) - see example in table A.3-2

Table A.3-2: INFO request (AS to S-CSCF)

INFO 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 INFO

Info-Package: g.3gpp.ussd

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

Content-Disposition: Info-Package

Content-Length: 

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


12.
INFO request (S-CSCF to P-CSCF)

The S-CSCF forwards the INFO request to the P-CSCF.
13.
INFO request (P-CSCF to UE)

The P-CSCF forwards the INFO request to the UE. The UE recognizes the application/vnd.3gpp.ussd with Content-Disposition Info-Package and displays the string.
14.
200 (OK) response (UE to P-CSCF)

The UE sends a 200 (OK) confirming the INFO request.
15.
200 (OK) response (P-CSCF to S-CSCF)

The P-CSCF forwards the 200 (OK) to the S-CSCF.
16.
200 (OK) response (S-CSCF to AS)

The S-CSCF forwards the 200 (OK) to AS. 
17.BYE request (AS to S-CSCF)

The AS concludes the USSD operation and terminates the dialog by sending a BYE request.
18.
BYE request (S-CSCF to P-CSCF)

The S-CSCF forwards the BYE request to the P-CSCF.
19.
BYE request (P-CSCF to UE)

The P-CSCF forwards the BYE request to the UE. 

20.
200 (OK) response (UE to P-CSCF)

The UE sends a 200 (OK) confirming the BYE request.
21.
200 (OK) response (P-CSCF to S-CSCF)

The P-CSCF forwards the 200 (OK) to the S-CSCF.
22.
200 (OK) response (S-CSCF to AS)

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