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1 Definitions and Abbreviations

	BSC
	Base Station Controller

	BTS
	Base Tranceiver Station

	CB
	Cell Broadcast

	CBC
	Cell Broadcast Centre

	CBE
	Cell Broadcast Entity

	CBMI
	Cell Broadcast Message Identifier

	CI
	Cell Identifier

	DCS
	Data Coding Scheme

	GS
	Geoscope

	LAC
	Local Area Code

	MI
	Message Identifier

	MMI
	Man-Machine Interface

	OTA
	Over-The-Air Activation

	PLMN
	Public Land based Mobile Network

	SIM
	Subscriber Identity Module

	SMS
	Short Message Service

	STD
	System Test Description

	UCS-2
	Universal Character Set –2 (bytes)

	WAP
	Wireless Access Protocol


2 Overview

2.1 Introduction

The document CBF-PUB(02)2R2.1 Handset Requirements Specification reflects the Cell Broadcast Forum’s vision of a mobile terminal Cell Broadcast implementation. This document gives an overview of the test cases for the requirements.

Chapter 1 contains the test cases of which the Cell Broadcast Forum has decided in a meeting in Paris in December 2002 to be the most important.

Chapter 6 contains an example score card.

Chapter 7 contains an overview of all test cases. In this chapter, each test case refers to a requirement.

For practical purposes it is advised to do the tests as described in chapter 1.

2.2 Audience

The target audiences of this document are people involved in testing handsets for CB functionality according to the Cell Broadcast Forum requirements.

3 Test Environment

3.1 Identification

The test procedure, as described in this document, has been developed by LogicaCMG; hence, LogicaCMG’s Cell Broadcast Centre is used.

Figure 1 System Overview
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3.2 Document overview

The purpose of this STD document is to design test cases and to qualify the requirements, for the requirements as mentioned in system test plan.
4 Test Preparations

4.1 Hardware Preparation

The hardware used in the test environment is

· The Racal Instruments 6103 Digital Radio Test Set. 
This set is capable of sending SMS-PP and SMS-CB messages over the air interface towards the mobile(s) under test.

· A laptop with GPIB (IEEE 488) interface card to interface with the test set. This laptop is equipped with a driver to connect a CBC to the test set. In addition, some tools to directly access the 6103 are installed. 

· A Compaq Alpha server running the CBC software, equipped with a special BSC-driver, which is able to communicate with the test set via the driver installed on the laptop.

· A PC running a CBE to send the test messages using the test chain to the handset.
The interface driver for the laptop and the special BSC driver can be made available for users of LogicaCMG’s CBC. Please contact the LogicaCMG CBS Product Manager.

It is equally possible to do the tests with a real network, rather than with a Radio Test Set.
4.2 Software Preparation

Several software packages have to be installed on the test chain. On the laptop, a Racal driver is installed as interface between CBC and Racal. In addition, some test tooling is installed to send messages that cannot be generated by a CBC, for example double or lower update numbers. A complete CBC is installed on an Alpha server with a special BSC driver capable of sending the special syntax needed by the Racal. The workstation is equipped with a LogicaCMG Basic Front End.

4.3 Other Pre-test Preparation

Several aspects shall be prepared before starting the tests.

· The tests are executed according the procedure and processes as described in this document.

· The software versions of the handsets under test are known

· Special SIM cards needed for SIM specific tests are available.

5 Test Cases

This chapter contains the standard set of test cases as suggested by the Cell Broadcast Forum. Phones should comply with all tests.

5.1 MMI

1 Simple Menu structure

Check if there is only one menu for Cell broadcast menu within the SMS menu. Go to the SMS or messages menu and check if the Cell broadcast menu is located there. 

Check the naming of the Cell Broadcast option if it includes broadcast, regional or area. 

2 Textual description of MIs

Configure  (and activate) an MI with a textual description. Check if it is possible to select the service from a list of predefined services.

Send a message to this MI with a PLMN wide geoscope, and verify that upon reception the textual description is shown.

3 Activation/Deactivation of MIs

Check if the Cell Broadcast Menu if this MI can be deactivated without removing the item entirely. In this (de)activation menu, the textual description of configured MIs is presented, possibly with numerical indication. The activation status is shown graphically

5.2 Display

1 Normal Display

Configure and activate MI 1 and 50 (if needed). Send an approx 90-character message to both MIs with GS PLMN Wide. Both messages are indicated as received, but not shown directly. Only after a key press, the message is shown. The message can be read without scrolling too much, with at least four lines of text available.

2 Direct Display

Configure and activate MI 1 and 50 (if needed). Send a message containing at least 50 characters to both MIs with GS direct display. Both messages are shown directly without a key press, scrolling in the ‘main’ screen. It is possible to restart scrolling by pressing a user key.

3 Class 0

Configure and activate MI 1 (if needed). Send a message containing this MI with DCS 80 (decimal). The (first part of) the message is shown directly without a key press full screen.

4 15 pages

Configure and activate MI 1 (if needed). Send a message containing this MI with 15 pages of text to this MI. The mobile shows the entire message. No indication is given before the entire message is received.

5.3 Alerts

1 Separate beep from SMS

Check the CB or profile menu. There is a special tone setting for CB separate from the SMS tone. This tone can also be set to ‘off’. Verify both settings by sending a message with a Normal Display geoscope.

2 Vibration Alert

If vibration alert is selected, reception of a CB message will cause the telephone to vibrate.

3 Correct handling of update numbers

Configure and activate (if needed) MI 1 and send a message with GS normal display and update number 1 to this MI. Put the update number in this (and every following) message and keep message code and GS the same. This message should be indicated as a new message. Now send a new message with update number 2. This one is received as a new message. Send another message with update number 2. This one is not indicated. The next message will have update number one. Also this one should not be received. Now send a message with update number 3, which will be indicated as a new message. The next message is send with update number 12, which is an increase of more than 8, so the mobile will have to recognise it as an old message and discard it. The last message has update number 9, the increase (compared to 3, the last received message) is 6 so the mobile will show it. 

4 Correct handling of geoscope

Configure and activate (if needed) MI 1 and send a message with GS PLMN Wide to this MI. The message is received. Now let the handset handover to another BTS with different LAC with a running message with exactly the same parameters, or change the LAC of the BTS and see that the message is not indicated as a new message. Repeat this for a CI change.

Configure and activate (if needed) MI 1 and send a message with GS LAC wide to this MI. The message is received. Let the handset handover to another BTS with same LAC with a running message with exactly the same parameters, or change the CI of the BTS and see that the message is not indicated as a new message.

Now let the handset handover to another BTS with different LAC with a running message with exactly the same parameters, or change the LAC of the BTS and see that the message is now indicated as a new message.

Configure and activate (if needed) MI 1 and send a message with GS Cell Wide to this MI. The message is received. Now let the handset handover to another BTS with a running message with exactly the same parameters, or change the CI of the BTS and see that the message is again indicated as a new message.

5 Multiple message codes on the same MI

Configure and activate (if needed) MI 1 and send 2 simultaneous messages with GS normal display and different message codes containing unique messages to this MI. Display the message on reception of the first message. The subsequent message does not overwrite the first one. After reception of both, cancel the first message from the display. Now the second one should be displayed. After reading both messages no new indications will appear. Now change the first message, with update number +1 and it will be indicated again. Repeat this for the second message.

5.4 Services

1 Number of configurable/Active MIs

Try to configure 10 MIs. At least five must be active.

2 Index Message

Activate the reception of index messages en send an index message to the phone. The index message is received and using the cursor (or alike) buttons the topics can be selected. One key press will configure and activate the topic.

3 CBMI Field on SIM is read

Insert a SIM with 5 MIs, 1 to 5, stored in the CBMI field in the phone. These MIs can be written to the SIM using OTA, a simcard reader/writer or a phone, from which it is known that it stores it’s active MIs on the SIM. Now check if Cell broadcast reception is switched to on, and send a message to all five MIs. They all are received. It is also possible to check the status of the MIs using the CB menu on the phone.

4 MIs>999 not manually configurable

Try to configure MI 1000 (decimal) and 60000(decimal). Both entries will not be allowed.

5 SIM data download

Insert a SIM with a SIM Toolkit application. Send a Class 2 message on the channel monitored. The application receives the data correctly.

6 Use Number

Configure and activate (if needed) MI 1 and send a message with GS normal display to this MI containing one phone number. After showing the message there is a possibility to use the number for calling (sending an SMS/MMS/E-mail) by using an option menu or selecting the number.

Configure and activate (if needed) MI 1 and send a message with GS normal display to this MI containing three phone numbers. After showing the message there is a possibility to choose all numbers for calling (sending an SMS/MMS/E-mail) by using an option menu or selecting the numbers.

6 Score sheet

This chapter contains an example score card, where the test results of each handset can be scored. Bottom line, each handset gets a score between 0 and 5 (fully compliant), which makes comparing handsets easier.

	Cell Broadcast Test Sheet
	
	
	

	
	
	
	

	Handset brand and type
	xxxxx
	
	

	Software version
	Vx.x
	
	

	
	
	
	

	MMI
	
	
	

	Simple menu structure
	
	
	

	In SMS or messaging menu: 3 points
	
	0
	

	Broadcast in menu description 2 points
	
	
	

	OR  Area/regional in menu description 1 point
	0
	

	Textual Description of MIs
	
	
	

	Freely configurable: 2 points
	
	0
	

	automatically assigned from MoU SE15: 1 point
	0
	

	Shown upon reception: 2 points
	
	0
	

	Activation/Deactivation of MIs
	
	
	

	Possible: 3 points
	
	0
	

	Graphically shown: 2 points
	
	0
	

	
	
	
	

	Average for MMI
	
	0
	

	
	
	
	

	Display
	
	
	

	Normal Display
	
	
	

	Message is shown full screen: 3 points
	
	0
	

	Message is shown after key press: 1 point
	
	0
	

	Hi Res display, at least 4 lines: 1 point
	
	0
	

	Immediate Display  
	
	
	

	Immediate display on GS: 4 points. (2 for always IM)
	0
	

	Manual scroll possible: 1 point
	
	0
	

	Class 0 messages
	
	
	

	If possible 5 points, if not 2 points
	
	0
	

	15 pages
	
	
	

	If possible: 4 points
	
	0
	

	No early notification: 1 point
	
	0
	

	
	
	
	

	Avarage for Display
	
	0
	

	
	
	
	

	New message alerts
	
	
	

	Separate beep from SMS
	
	
	

	Other tone selectable: 3 points
	
	0
	

	Tone on/off: two points
	
	0
	

	Vibration alert
	
	
	

	Possible: 5 points
	
	0
	

	Correct handling of Update Numbers
	
	
	

	only new if the update number is higher: 3 points
	0
	

	New if the UN is 6 higher (mod16) 
	
	
	

	and not new if 8 higher(mod 16): 2 points
	
	0
	

	Correct handling of Geoscope
	
	
	

	PLMN: no indication on LAC Change: 1 point
	
	0
	

	PLMN: no indication on CI Change: 1 point
	
	0
	

	LAC: no indication on CI Change: 1 point
	
	0
	

	LAC: indication on LAC Change: 1 point
	
	0
	

	Cell: indication on CI Change: 1 point
	
	0
	

	Multiple message codes on same MI
	
	
	

	no overwrite: 3 points
	
	0
	

	Update numbers remembered: 2 points
	
	0
	

	
	
	
	

	Average for new message alerts
	
	0
	

	
	
	
	

	Services
	
	
	

	Number of configurable/active MIs
	
	
	

	5 active: 3 points
	
	0
	

	10 configurable (active or not active): 2 points
	0
	

	Index message
	
	
	

	Possible: 5 points
	
	0
	

	CBMI Field on SIM is read
	
	
	

	Possible: 5 points
	
	0
	

	MIs >999 not configurable manually
	
	
	

	Not possible: 5 points
	
	0
	

	SIM Data Download possible
	
	
	

	If possible: 5 points
	
	
	

	Use Number
	
	
	

	One number: 3 points
	
	0
	

	More numbers: 2 points
	
	0
	

	
	
	
	

	Average for Services
	
	0
	

	
	
	
	

	Total
	
	0
	

	
	
	
	

	Extras
	
	
	

	1. Permanent storage of messages (archive)
	 
	

	2. EMS (cannot be tested yet)
	
	
	

	3. WAP Push (cannot be tested yet)
	
	
	

	4. Language filter
	
	 
	

	5. Use URL
	
	 
	

	
	
	
	

	Results
	MMI
	Display
	Alerts

	
	--
	--
	--

	
	Services
	Total
	Extra's

	
	--
	--
	0


7 Full Test Set

This chapter contains all test cases to test compliance with the handset requirements, as described in the document CBF-PUB(02)2R2.1 Handset Requirements Specification.
All test cases are numbered according to the paragraph numbering used in the handset requirements document. Not all requirements are covered with a unique test. Some tests cover several requirements, or parts of requirements. In case in a test the GS normal display is mentioned, it does not matter whether a Cell-, LAC- or PLMN-wide message is used.

7.1 General requirements

4.1.1.1.1 
Check on a new phone if the cell broadcast service is set to off, and not to index or 000. 
Send an index message and it is not displayed.

4.1.1.1.2 
Check on a new phone if region info is not enabled. 
Send a message on MI 50, it is not displayed.

4.1.1.1.3 
Check on a new phone that no message at all is received. 
To do so, inspect the cell broadcast service menu to make sure that it is set to off.

4.1.1.2.1 
Check if a power cycle does not replace the cell broadcast settings. 
Activate MIs 10 and 50 and switch Cell broadcast to on. Switch the phone off and on, and send a message to both activated MIs. Both messages are received correctly.

4.1.1.2.2 
Check if a battery replacement does not replace the cell broadcast settings. 
Activate MIs 1 and 50 and switch Cell broadcast to on. Remove the battery, put it back on and switch on the phone, and send a message to both activated MIs. Both messages are received correctly.

4.1.1.3.1 
Check if there is only one menu for Cell broadcast menu within the SMS menu. 
Go to the SMS or messages menu and check if the Cell broadcast menu is located there. 

4.1.1.3.2 
Check the other menus like phone settings for Cell broadcast related items. 
There is no menu item for region or cell info, or any other cell broadcast related menu item.

4.1.1.3.3 
Check if the MI settings are affected by switching on and off the Cell Broadcast reception.
Configure and activate MI 1, configure and deactivate MI 2. Set Cell Broadcast reception to on, then off and on again. MI 1 is still activated and MI 2 is still deactivated. In case it is not possible to configure deactivated topics, only use MI 1.

4.1.1.3.4 
This item cannot be tested as uniform and simple naming is too subjective.

4.1.1.4.1 
Check the CB or profile menu. 
There is a special tone setting for CB separate from the SMS menu.

4.1.1.4.2 
Check the CB or profile menu. 
The reception tone for CB can be set to off.

4.1.1.4.3 
Configure the phone to give a tone at reception of a CB message.
Configure and activate (if needed) MI 1 and send a message with GS direct display to this MI. No tone is heard at reception of the message.

4.1.1.5.1 
Configure and activate (if needed) MI 1 and send a message with GS normal display to this MI.

Options to show, delete and store are offered. Delete can also be a ‘Clear’, ‘Back’ or ‘Cancel’ key press.

4.1.1.5.2 
Configure and activate (if needed) MI 1 and send a message with GS normal display to this MI.
Select show to display the message. Options to delete and store are offered. Delete can also be a ‘Clear’, ‘Cancel’, ‘Back’ or alike key press. Store may also be reached via an options menu.

4.1.1.5.3 
Configure and activate (if needed) MI 1 and send a message with GS normal display to this MI.
Store the message. Repeat this until the memory is full. A notification is received that the memory is full.

4.1.1.6.1 
Configure and activate (if needed) MI 1 and send a message with GS normal display to this MI containing one phone number. 
After showing the message there is possible to use the number for calling or SMS-ing by using an option menu or selecting the number.

4.1.1.6.2 
Configure and activate (if needed) MI 1 and send a message with GS normal display to this MI containing three phone numbers. 
After showing the message there is possible to choose all numbers for calling or SMS-ing by using an option menu or selecting the numbers.

4.1.1.7.1 
Configure and activate (if needed) MI 1 and send a message with GS normal display to this MI containing one URL. 
After showing the message there is possible to start the WAP browser using the URL by using an option menu or selecting the URL.

4.1.1.7.2 
Configure and activate (if needed) MI 1 and send a message with GS normal display to this MI containing three URLs. 
After showing the message there is possible to start the WAP browser using all URLs by using an option menu or selecting the URLs.

4.1.1.8.1 
Cannot be tested yet.

4.1.1.9.1 
Cannot be tested yet.

4.1.1.9.2 
Cannot be tested yet.

4.1.1.10.1 
Cannot be tested yet.

4.1.1.11.1 
Cannot be tested yet.

4.1.1.12.1
Configure and activate (if needed) MI 1 and send a message with GS normal display to this MI containing EMS content using the correct <to filled yet> DCS. 
The phone displays the EMS content correctly.

4.1.2.13.1
Cannot be tested.

4.1.2.14.1
Cannot be tested.

4.1.2.15.1
Check the CB menu to find a special menu item for the index message.

4.1.2.15.2
Activate the reception of index messages en send an index message to the phone. 
The index message is received and using the cursor (or alike) buttons the topics can be selected. One key press will configure and activate the topic.

4.1.2.16.1
Configure and activate (if needed) MI 1 and send a message with GS normal display to this MI containing WML content. 
This content is displayed correctly. The phone does not make a connection to a WAP gateway.

7.2 Requirements on display mode

4.2.1.17.1
Check the topic settings to find that for every MI the foreground or background mode can be set. 
Configure and activate MI 1 and 2, using foreground mode for 1 and background for 2. Send a message with GS normal display to both MIs and only MI 1 is shown. MI 2 can be read via the CB menu options.

4.2.1.18.1
Configure and activate MI 1. 
Send a message containing 93 characters to this MI with GS direct display. The entire message is shown on the display without a key press. If the message is too long it will scroll. It is possible to manually scroll, or re-scroll. The message does not overwrite the operator name, status indicators like signal- and battery strength. The message cannot be deleted by the user any other way than by deactivating the topic.

4.2.1.19.1
Configure and activate MI 1 and 50. 
Send a message to both MIs with GS normal display. Both messages are indicated as received, but not shown directly.

4.2.1.19.2
Configure and activate MI 1 and 50. 
Send a message to both MIs with GS direct display. Both messages are shown directly without a key press.

4.1.2.21.1
Configure and activate (if needed) MI 1 and send a message with GS normal display to this MI.
It is not possible to directly disable CB reception nor deactivating the topic with a single key press.

7.3 Requirements on geographical scope

4.3.1.22.1
Configure and activate (if needed) MI 1 and send a message with GS direct display to this MI.
The message is shown directly. Now let the handset handover to another BTS without a running message, or delete the message and change the CI of the BTS and see that the message is cancelled from the display.

4.3.1.23.1
Configure and activate (if needed) MI 1 and send a message with GS Cell Wide to this MI. 
The message is received. Now let the handset handover to another BTS with a running message with exactly the same parameters, or change the CI of the BTS and see that the message is again indicated as a new message.

4.3.1.23.2
Configure and activate (if needed) MI 1 and send a message with GS LAC wide to this MI. 
The message is received. Let the handset handover to another BTS with same LAC with a running message with exactly the same parameters, or change the CI of the BTS and see that the message is not indicated as a new message.

Now the handset handover to another BTS with different LAC with a running message with exactly the same parameters, or change the LAC of the BTS and see that the message is again indicated as a new message.

4.3.1.23.3
Configure and activate (if needed) MI 1 and send a message with GS PLMN Wide to this MI.
The message is received. Now let the handset handover to another BTS with different LAC and CI, with a running message with exactly the same parameters, or change the CI and LAC of the BTS and see that the message is not indicated as a new message.

4.3.1.24.1
Cannot be tested yet.

4.3.2.25.1
Cannot be tested.

7.4 Requirements on message code

4.4.1.261
Configure and activate (if needed) MI 1 and send 10 subsequent message with GS normal display and different message codes containing unique messages to this MI. 
Display the message on reception of the first message. No subsequent messages overwrite the first one. After reception of all 10 messages, cancel the first message from the display. Now the second one should be displayed. Cancel this one to show the next. Repeat this until all messages are shown. Now resend all 10 messages with exactly the same parameters. No one should be indicated as a new one.

4.4.1.28.1
Cannot be tested.

7.5 Requirements on update number

4.5.1.29.1
Configure and activate (if needed) MI 1 and send a message with GS normal display and update number 1 to this MI. 
Put the update number in this (and every following) message and keep message code and GS the same. This message should be indicated as a new message. Now send a new message with update number 2. This one is received as a new message. Send another message with update number 2. This one is not indicated. The next message will have update number one. Also this one should not be received. Now send a message with update number 3, which will be indicated as a new message. The last message is send with update number 12, which is an increase of more than 8, so the mobile will have recognise it as an old message and discard it.

4.5.1.32.1
Cannot be tested yet.

7.6 Requirements on message identifier

4.6.1.33.1
Insert a SIM with 5 MIs, 1 to 5, stored in the CBMI field in the phone. These MIs can be written to the SIM using OTA, a simcard reader/writer or a phone, from which it is known that it stores it’s active MIs on the SIM. 
Now check if Cell broadcast reception is switched to on, and send a message to all five MIs. They all are received. It is also possible to check the status of the MIs using the CB menu on the phone.

4.6.1.34.1
Change the active MIs from test case 4.6.33.1 to 6 – 10. 
Now put the SIM in a SIM card reader to check the CBMI field, or put it in a phone which past test case 4.6.33.1 and check if MIs 6 to 10 are active by sending messages to this phone, or by checking the CB Menu.

4.6.1.35.1
Configure 12 MIs in the phone, they do not have to be active.

4.6.1.37.1
Configure MI 1 in the phone. Give it a descriptive text. 
Send a message to the phone and see if the name ‘test’ is added when the message is shown.

4.6.1.37.2
Configure three MIs defined in MoU SE15 V320 without giving it a description. 
Send a message to this MI and see if the description stated in the MoU is shown.

4.6.1.38.1
Configure  (and activate) an MI with a textual description. 
Check if the Cell Broadcast Menu if this MI can be deactivated without removing the item entirely. In this (de)activation menu, the textual description of configured MIs is presented, possibly with numerical indication, the activation status is shown graphically. Modify the textual description afterwards.

4.6.1.39.1
Try to configure MI 1000 (decimal) and 60000(decimal). 
Both entries will not be allowed.

4.7.1.41.1
If there is a language filter, set it to all languages if possible. 
If you can only select a few languages, this test is not applicable. If there is no filter, no action is required. Send messages with DCS 0, 1, 5 and 15 (language unspecified). All messages are received correctly.

4.7.1.42.1
Configure the language filter to receive only messages with DCS 1 (English). 
Send messages with DCS 0 (German), 1 (English) and 15(Language unspecified). The message with DCS 0 will be blocked.

4.7.1.44.1
Configure (and activate) MI 1. Send a message with DCS 80 (decimal) on MI 1. 
The message will be displayed entirely without a key-press.

4.7.1.45.1
Configure (and activate) MI 1. Send a message with DCS 81 (decimal) on MI 1. 
The message will be displayed as a direct display message.

4.7.1.46.1
Configure (and activate) MI 1. Send an UCS2 message with language indication (DCS 17) and one without language indication (DCS 72) on MI 1. 
Both are to be displayed correctly.

4.7.1.46.2
Configure (and activate) MI 1. Configure the mobile to receive messages with a supported UCS2 language. 
Send an UCS2 message with language indication (DCS 17) specifying the configured language on MI 1. This message is received. Now send another UCS2 message with another language indicated on MI 1. This message is not indicated. 

4.8.1.47.1
Configure (and activate) MI 1. Send a fifteen-page message on this MI. 
The message is indicated once by the mobile and displayed entirely. 

4.8.1.48.2
Cannot be tested.

4.8.1.49.2
Cannot be tested.

4.8.1.50.2
Cannot be tested.

4.9.1.52.1
Configure (and activate) MI 1 to 5. Send on every MI 4 messages containing five pages with different message codes. Do not display any message until all messages have been sent. 
Every message can be read from memory afterwards.

4.9.1.52.2
Configure (and activate) MI 1. Send 50 messages on this MI. After reception of each message, store them. 
All 50 can be stored. Power the mobile off and on. All message still can be recalled.

4.9.1.53.1
Configure (and activate) MI 1 to 5. Send on every MI 2 messages containing 10 pages with different message codes. Do not display any message until all messages have been sent. 
Every message can be read from memory afterwards. Now send on MI 1 and 2 five messages containing 10 pages with different message codes. Do not display any message until all messages have been sent. If both tests are successful, and also test 4.9.1.52.1 is successful, this test is passed.

4.9.54.1
Configure (and activate) MI 1. 
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Improving the technology and underlying standards


Maximizing business for the mobile and related industry


Cell Broadcast Forum members represent the global handset market, carriers that together serve more than 100 million customers, leading infrastructure providers, software developers and other organisations providing solutions to the wireless industry.


http://www.cellbroadcastforum.org
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