TELCOM 2700 Lab




Name_________________________

CDMA System Communications with QUALCOMM( Retriever

Objectives


-To understand basic operations of a 2G  cellular  phone system


-To gain experience with a network tool for monitoring CDMA network performance

Introduction

CDMA (Code Division Multiple Access) is a basic technique for wireless access to broadband communication services. The CDMA concept is based on direct sequence spread spectrum communications which allows multiple users to share the same frequency band by spreading the information signal for each user over a wider frequency bandwidth than the original signal bandwidth. The energy of transmitted signal is spread over the entire channel bandwidth and coded to appear as broadband noise. Each user is assigned a unique code sequence to encode its information signal. At the receiver, a received signal is decoded by the same code to recovers the original data. In the IS-95 CDMA standard, Walsh Codes which are nearly orthogonal codes, are used in the spread spectrum encoding system. 


One of the main reasons behind the deployment of a CDMA system is its potential for high spectral efficiency which allows the system to support more mobile stations within a given bandwidth compared to FDMA and TDMA techniques. A critical aspect of the capacity increase is that the frequency reuse cluster size is 1, that is each frequency can be reused in every cell. The design of key system components such as power control and soft handoff will enhance the network capacity while maintaining acceptable call quality. Capacity, power control, and soft handoff are key attributes of CDMA system. CDMA technology can be used in either the cellular frequency bands (800 MHz) or the personal communications service (PCS) frequency band (1800 MHz). When used in the cellular system, CDMA operates in same radio spectrum allocation for cellular systems. 

In this lab experiment, students will learn basic operations such as mobile station initialization, call origination, call handoff, and call termination in a real CDMA system.

The QUALCOMM retriever phone operating in the 800 MHz band and CAIT software will be used as a network tool for monitoring a CDMA network.

Equipment

The equipment for this lab experiment includes

1. QUALCOMM( QCTest Retriever (QCP-860) and data cable

The QCTest Retriever is a CDMA network tool which combines a test phone and a pilot scanner. The QCTest Retriever allows you to view real-time system parameters such as Ec/I0, received signal power, and active pilot.  Note that the QCP-860 Retriever is a dual mode (AMPS and CDMA) test phone operating at 800 MHz frequency band.

2. Labtop computer with QCTest CAIT for Retriever software 


The QCTest CAIT (CDMA Air Interface Tester) software is a testing and analysis tool that can log and display information going over the air, to and from the mobile phone, in a wireless mobile network. This tool allows you to view, collect and manage the test phone’s status, operating parameters, and messages. 

Experiment Procedures


In this experiment, you will learn how to use the QCP-860 Retriever and CAIT for Retriever to view system parameters and monitor network performance of a local CDMA network.

Step 1: Connect the Retriever test phone to the CAIT computer (see Fig. 1)

1.1 Plug the 9-pin end of the data cable into the COM port on the computer.

1.2 Plug the data cable connector into the connector on the phone base.
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Step 2: Start CAIT for Retriever 

2.1 Turn on the Retriever test phone.

2.2 From the Start menu, select Programs ( Qualcomm QCTest ( Qctest CAIT.


The application automatically loads the Status and Logging Status windows as shown in Figure 2. At this point, CAIT for Retriever is operating normally and can perform selected test functions.  If the application fails to start and operate normally, verify that the test phone is correctly installed according to the instruction in step 1.

Note that the CAIT for Retriever software that we have in the lab is a limited version of CAIT software from QUALCOMM Incorporated. Therefore, you can select only a few functions.
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Step 3:  view QCTest CAIT for Retriever status and test phone information


You can access different displays and panels using the View menu in the CAIT main window.

3.1 System status


The Status window shows essential information about the status of the test phone. This window lists the names of information items described in Table 1 and shows the values for each of those items.
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	Item
	Description

	ESN
	Electronic serial number (ESN) of phone under test

	Digital MIN
	Digital phone mobile identification number (MIN)

	Analog MIN
	Analog phone mobile identification number (MIN)

	Phone State
	CDMA state of phone under test, such as CDMA Idle, CDMA Conversation, etc.

	RF Mode
	Operating mode of phone under test. Mode types: CDMA, Analog, or PCS

	CDMA Channel
	Number of the CDMA channel, ranges from 1-1023

	Code Channel
	Number of   the CDMA Walsh code channel, range from 1-63

	Active Sector PN
	PN offset of the Active Set sector

	SID
	System identification number

	NID
	Network identification number

	Locaid
	Analog location area identification number

	Protocol Revision
	Release number of CDMA air interface application software



3.2 Logging Status window


The Logging Status window displays a summary of logging activities. The window is useful for managing the format and size of the file, and types of data collected. 

This information can be defined in the CAIT system configuration. In the Options menu of the CAIT main window, you can choose Configure CAIT to view the configuration settings.
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3.3 Mobile Messages window

The Mobile Message window displays the event status, signaling, and diagnostic messages. These messages generated during operation of the mobile phone can be used to measure the test phone performance in the network. Messages can be tracked in real-time or logged to a file for later analysis. In the View menu, select Mobile Messages to open the window.



The fields and functions of message window are defined in Table 2.

	Item
	Description

	Time Stamp
	The time that messages were generated

	File Name
	Name of the source code file where the message was generated

	Line #
	Line number in source file

	Msg Lvl
	Priority level assigned to message.

	Message Text
	Plain text description of message



Step 4: Operate the QCTest Retriever in the Pilot Scan mode


The Retriever test phone normally defaults to the Idle State display (standby) mode. You can place the Retriever in the Pilot Scan mode as follows.

1. Press the left key to select MENU on the LCD screen.

2. Press 0 to access the hidden menu

3. Press 2 to select Pilot Scan.

Figure 6 shows the LCD screen in the Pilot Scan mode. You can use the VOL Up Down keys on the side of the test phone to see more information.



Step 5: Configuring a QCTest Retriever phone


The Retriever Screen dialog box allows users of QUALCOMM’s QCTest Retriever phone to control the scanning and searching functions. In the CAIT View menu, choose Retriever Screen or press Alt+R to open the dialog box as shown in Fig. 7. 


The Retriever Screen has three tabs that control the pilot scanning configuration, searching parameters, and RF configuration. Note that you may not need to change the setting of the Retriever Screen in this lab experiment. You can consult the QCTest Retriever User’s Guide for descriptions of parameters in the Retriever Screen.

Step 6: Logging messages and format conversion

6.1 Logging messages

To start logging messages in the Mobile Messages window, go to Options menu of the CAIT main menu and select Toggle Logging or press Alt +L. You can also temporarily pause the displayed messages on the Mobile Messages window by choosing pause in Mobile Messages menu (or press P) when the Mobile Messages window is the current active window.  You can close the current log file by clicking Close Log button in the Logging status window (see Fig. 4).  To stop logging messages, go to Options menu of the CAIT main menu and select Toggle Logging or press Alt +L.

6.2 Format conversion


The CAIT software’s log file is saved in the Dense-Pack logging format which is the default for the Retriever Pilot Scanner phone. To convert log files to text files containing debugging messages, go to the Start menu, select Programs ( Qualcomm QCTest ( Convert to Debug.  You can convert files by dragging the log file into the program window or by clicking the Convert menu and selecting them from the resulting directory dialog box. Note that the log file directory is shown in the logging status window. The files you convert appear in the window.

Lab Assignments

1. Connect the QCTest Retriever to the computer and start the CAIT program as step 1 and 2 above. Write down information shown in the system status window  (see Fig. 3).

2. Open Mobile Messages window (see Fig. 5) and observe mobile messages in the window. You may walk around the lab and the fourth floor of the school building to see how the value of received signal level (Rx), PN offset of active pilot, and Ec/I0 change. 

3. Start logging mobile messages (see step 6.1) and make a phone call from the QCTest Retriever to the telephone in the wireless lab (ask GSR on duty for the phone number). Observe information in the system status window and messages in the mobile messages window. (Note: please do not hold the phone call more than 2 minutes because the air time of using the phone is charged per minute.)

4. Stop logging mobile messages (see step 6.1) and write down observed information such as CDMA channel, Code channel, and Active Sector PN on the system status window during the phone call. You may also record the log file name shown on the Logging status window.

5. Start logging mobile messages again and make a phone call from the telephone in the wireless lab to the QCTest Retriever (press 9+ Digital MIN). Observe information in the system status window and messages in the mobile messages window. (Note: please do not hold the phone call more than 2 minutes because the air time of using the phone is charged per minute.)

6. Stop logging mobile messages and write down observed information such as CDMA channel, Code channel, and Active Sector PN on the system status window during the phone call. You may also record the log file name shown on the Logging status window.

7. Follow procedures in step 4 to operate the QCTest Retriever in the Pilot Scan mode and observe information on the screen.

8. Convert CAIT software’s log files (previously recorded in 4 and 6) to text files (see step 6.2). Draw diagrams of mobile call origination and mobile call termination from messages in the log files. You may include handoff messages in your diagram if you find them in your log files.

Questions

1. In CDMA systems, there are four pilot sets  which are Active Set, Candidate Set, Neighbor Set, and Remain Set. Describe each pilot set briefly.

2. Explain briefly how the Soft Handoff works in the CDMA system.
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Fig. 1. Connecting the Retriever test phone





Fig. 2. CAIT for Retriever application





Table 1. Information items in system status window





Fig 3. System Status window





Fig. 4. Logging Status window





Table 2. Fields and functions of the message window





Fig. 5. Mobile Messages window





Fig. 6. LCD screen in the Pilot Scan mode





Fig. 7. Retriever screen
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