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0 Document Control

© 2005 Texas Instruments Incorporated. All rights reserved.

Texas Instruments Incorporated and / or its subsidiaries (TI) reserve the right to make corrections,
modifications, enhancements, improvements, and other changes to its products, software and services at any
time and to discontinue any product, software or service without notice. Customers should obtain the latest
relevant information during product design and before placing orders and should verify that such information
is current and complete.

All products are sold subject to TI’s terms and conditions of sale supplied at the time of order
acknowledgment. TI warrants performance of its products to the specifications applicable at the time of sale
in accordance with TI’s standard warranty. Testing and other quality control techniques are used to the extent
T1 deems necessary to support this warranty. Except where mandated by government requirements, testing of
all parameters of each product is not necessarily performed.

TI assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using TI products, software and / or services. To minimize the risks
associated with customer products and applications, customers should provide adequate design, testing and
operating safeguards.

Any access to and / or use of Tl software described in this document is subject to Customers entering into
formal license agreements and payment of associated license fees. Tl software may solely be used and / or
copied subject to and strictly in accordance with all the terms of such license agreements.

Customer acknowledges and agrees that T1 products and / or software may be based on or implement
industry recognized standards and that certain third parties may claim intellectual property rights therein. The
supply of products and / or the licensing of software do not convey a license from TI to any third party

inte llectual property rights and T1 expressly disclaims liability for infringement of third party intellectual
property rights.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent
right, copyright, mask work right, or other Tl intellectual property right relating to any comb ination,
machine, or process in which TI products, software or services are used.

Information published by TI regarding third—party products, software or services does not constitute a license
from TI to use such products, software or services or a warranty, endorsement thereof or statement regarding
their availability. Use of such information, products, software or services may require a license from a third
party under the patents or other inte llectual property of the third party, or a license from TI under the patents
or other intellectual property of TI.

No part of this document may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, for any purpose without the express written permission
of T

0.1 Export Control Statement

Recipient agrees that it will not knowingly export or re-export, directly or indirectly, any product or technical
data (as defined by the U.S, EU and other Export Administration Regulations) including software, or any
controlled product restricted by other applicable national regulations, received from Disclosing party under
this Agreement, or any direct product of such technology, to any destination to which such export or re-
export is restricted or prohibited by U.S or other applicable laws, without obtaining prior authorisation from
U.S. Department of Commerce and other competent Government authorities to the extent required by those
laws. This provision shall survive termination or expiration of this Agreement.

According to our best knowledge of the state and end-use of this product or technology, and in compliance
with the export control regulations of dual-use goods in force in the origin and exporting countries, this
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technology is classified as given on the front page.

This product or technology may require export or re-export license for shipping it in compliance with certain
countries regulations.

0.2  Document History

Date Version Status Author

2005-11-02 001 Draft Karthik Ramamurthy

0.3 References, Abbreviations, Terms

Abbreviations:

USSD Unstructured Supplementary Service Data
MS Mobile Station

MMI  Man Machine Interface

Dcs Data Coding Scheme

References:

1. 3GPP TS 24.080: "Mobile radio Layer 3 supplementary services specification; Formats and coding".
2. 3GPP TS 24.090: " Unstructured Supplementary Service Data (USSD) - Stage 3".
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1 Introduction

This document provides a high level design overview of the interface required to be provided to handle the
MMTI’s response for an unsolicited result code +CUSD: ... sent to it. This interface support is implemented
in the ACI module of the protocol stack.

A new AT command will be implemented in order to allow the MMI to convey its response for the above
said +CUSD unsolicited result code.

Furthermore, this interface to the MMI will be provided as a customized implementation. To enable the new
implementation, the customization has to be enabled using %CUST command. Otherwise the behavior will

continue as it is currently.
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2 Design

This support for MMI’s response is designed to cover two network initiated USSD transactions namely,
USSD-Request and USSD-Notify. The newly introduced AT command is discussed in detail in the next
chapter.

2.1 USSD-Request

For an USSD-Request, upon receiving a USSD Request from the network, the MS shall respond to the
request by sending a FACILITY message containing the user's mobile subscriber's response in a return result
component, if the MS is able to process the USSD-Request successfully. If the MS is unable to process the
request received from the network, it will return an error indication by sending a FACILITY message
containing a return error component. The MMI can convey the error, to be sent to the network, to the
protocol stack using the new AT command AT%CUSDR while it continues to use the AT+CUSD command
to convey the user's mobile subscriber's response to the protocol stack which in turn is to be sent to the
network.

MMI Protocol Stack Network

AT+CUSD=1
OK

REGISTER (USSD Request)
« +CUSD: 1.<str>.<dcs> i

Display fo User '
) ; AT%CUSDR=0 |

User’s response OK

AT+CUSD=<n> <str> <dcs>
oK | FACILITY: (Return Result-USSD String)

AT%CUSDR =<n>n=1,2

FACILITY (Return Error)

Mobile Station

i oK

Case 1. USSD-Request processed successfully by the MMI. It is displayed to the user. The user responds.
The user’s response is sent to the network as a FACILITY message.

Case 2: USSD-request processing in MMI unsuccessful. MMI informs this to stack using the %CUSDR
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command. The corresponding error code is sent to the network as a FACILITY message.

2.2 USSD-Notify

For an USSD-Notify, upon receiving a USSD Notification from the network, The MS will acknowledge the
operation by sending a FACILITY message containing an empty result component to the network, if it is
able to process the Notification successfully else, it will return an error indication by sending a FACILITY
message containing a return error component. . The MMI can convey the response, to be sent to the network,
to the protocol stack using the new AT command AT%CUSDR in both cases. An FACILITY message with
an empty result component will be sent to the network, if the argument in the command indicates NO
ERROR.

! MMI Protocol Stack ! Network
AT+CUSD =1 R i
o ;
i REGISTER (USSD Notification)
é +CUSD: 0, <str> <dcs> ¢ ,
Casel: | AT%CUSDR=0 i
Display tp User OK ] FACILITY (Return Result-Empty)
Case 2 AT%CUSDR = <n>, n=1,2 |
OK

Mobile Station

Case 1: USSD-Request processed successfully by the MMI. MMI informs this to stack using the %CUSDR
command. A FACILITY message with empty result code is sent to the network.

Case 2: USSD-request processing in MMI unsuccessful. MMI informs this to stack using the %CUSDR
command. The corresponding error code is sent to the network as a FACILITY message
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3 Requirements in ACI Entity

The handling of the AT command discussed in previous chapters will be implemented in ACI module. The
AT command is as discussed below.

3.1 9%CUSDR AT Command Syntax

Command Possible response(s)
%CUSDR=<n> OK

+CME ERROR: <err>
%CUSDR? %CUSDR: Operation Invalid
%CUSDR=? %CUSDR: (0-2)
Description

The set option will allow the MMI to convey its response, for a +CUSD unsolicited result code, to the
protocol stack, which in turn will be sent to the network.

The query option is not implemented, as it is not a valid operation and hence shall respond accordingly.

The test option of the AT command will return the allowable options that can be used as the parameter with
the set option of the % CUSDR command. Currently a standard “(0-2)” will be returned.

It is to be noted that % CUSDR=0 is a valid option on in case of a USSD Notification.
Defined Values: <n>

0-0OK

1 - Unknown Alphabet

2 — Busy

3.2 Internal Message Sequences

The internal message sequences between different modules corresponding to the message sequences between
MS and network discussed in the previous chapter is as below.

3.21 USSD Request

In the case of USSD request the internal behavior of the ACI module and the interaction with SS module
through MNSS SAP and also with MMI through AT interface is as given below. The following cases are
considered.

Case 1: An MNSS_FACILITY_REQ is sent to SS Module by the ACI module with a Return Error as
USSD_Busy in case of an already existing call independent Supplementary Service transaction.

Case 2: ACI module receives User’s response to a USSD request, from the MMI as parameter of +CUSD
command. An MNSS_FACILITY_REQ is sent to SS Module by the ACI module with a Return Result
containing the data received in the +CUSD command.

Case 3: ACI module receives response from MMI that USSD could not be displayed to the user since the
display was busy as a parameter of %CUSDR command. An MNSS_FACILITY_REQ is sent to SS Module
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by the ACI module with a Return Error as USSD_Busy.

Case 4: ACI module receives response from MMI that USSD could not be displayed to the user since the
data coding scheme was not supported by it as a parameter of %CUSDR command. An
MNSS FACILITY_REQ is sent to SS Module by the ACI module with a Return Error as
USSD_UnknownAlphabet.

Case 5: ACI module receives response from MMI that its processing of a +CUSD unsolicited result code was

successful.
MMI ACI Entity SS Entity
AT+CUSD =1
OK !
MNSS_BEGIN_IND (USSD Request)
Case 1 MNSS_FACILITY_REQ (USSD_Busy) ‘
Case 2: ~ +CUSD=1, <str>,<dcs>
. Display to User %CUSDR=0
User’s response R OK .
AT+CUSD=1, <str><dcs> |
MNSS FACILITY REQ (user’s data)
Case 3:  +CUSD=1_<str> <dcs>
%CUSDR=2
OK . MNSS_FACILITY_REQ (USSD_Busy)
Case 4: +CUSD=1, <str>,<dcs>
%CUSDR=1 R
MNSS_FACILITY_REQ
OK (USSD_UnknownAlphabet)
- case5 | 11
+CUSD=1, <str>,<dcs>
 %CUSDR=0
OK
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322  USSD Notify

In the case of USSD noatification received from the lower layer, the internal behavior of the ACI module and
the interaction with SS module through MNSS SAP and also with MMI through AT interface is as given
below. The following cases are considered.

Case 1: An MNSS_FACILITY_REQ is sent to SS Module by the ACI module with a Return Error as
USSD_Busy in case of an already existing call independent Supplementary Service transaction.

Case 2: ACI module receives response from the MMI that it successfully displayed notification to User as a
parameter of %CUSDR command. An MNSS_FACILITY_REQ is sent to SS Module by the ACI module
with an empty Return Result.

Case 3: ACI module receives response from MMI that USSD could not be displayed to the user since the
display was busy as a parameter of %CUSDR command. An MNSS_FACILITY_REQ is sent to SS Module
by the ACI module with a Return Error as USSD_Busy.

Case 4: ACI module receives response from MMI that USSD could not be displayed to the user since the
data coding scheme was not supported by it as a parameter of %CUSDR command. An
MNSS_FACILITY_REQ is sent to SS Module by the ACI module with a Return Error as
USSD_UnknownAlphabet.

MMI ACI Entity SS Entity
AT+CUSD =1
OK
MNSS_BEGIN_IND (USSD Notify)
Case 1 MNSS_FACILITY_REQ (USSD_Busy) ‘
Case 2: +CUSD=1, <str>,<dcs>
¢ AT%CUSDR=0 MNSS_FACILITY_REQ
Display to user ” (Return Result-Empty)
« oK N
Case 3: « +CUSD=1_<str> <des>
%CUSDR=2
OK MNSS_FACILITY_REQ (USSD_Busy)
Case 4: +CUSD=1, <str>,<dcs>
%CUSDR=1
MNSS_FACILITY_REQ
OK (USSD_UnknownAIphabet) .
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4  Testing

Simulation test cases have to be written in the aciss_test test suite covering the various use case scenarios
discussed in the previous chapters.
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