


encryption, and handoff including 1X / IS95 (and EV-DO where the
EV-DO option is installed). 

A library of messages specified by IS-95A, -B, ARIB STD-T53  and
IS-2000 is provided. Messages may also be modified and new mes-
sages can be added.

One of the main applications of the 1X-AIME system is to perform
CDG interoperability (stage 2) tests (and IS-919 when EV-DO option
is installed). A suite of test cases can be provided to enable this test-
ing to be accomplished efficiently.

To enable the system to be used to its greatest potential, it incorpo-
rates a WindowsTM user interface that runs on a PC. There is an activ-
ity window to display status messages along with a Layer 2 /3 window.
A campaign manager is included to allow a series of test cases to be
run sequentially.

FULL SYSTEM DETAILS AND DATA

FORWARD CODE CHANNELS

The standard 1X-AIME System contains two 6304 Base Station
Emulators, each of which supports transmission of up to 16 Forward
Code Channels which can be any combination of:

· Fundamental Code Channels 

· Supplemental Code Channels

· Supplemental Channels

· Paging Channels

· Sync Channels

· Pilots

Each one of the 16 Code Channels is fully and independently pro-
grammable and the following parameters are configurable by the
user:

· Frame rate 

· Long Code Mask

· Frame Offset

· Quick paging channels

· Power control sub-channel state (where relevant)

One or more of these channels can be used to provide an Orthogonal
Channel Noise Source (OCNS) on an otherwise un-used Walsh code.

FORWARD CDMA CHANNELS

In each 6304 the Forward Code Channels can be combined onto one
or two Forward CDMA Channels.  The user can program the prop-
erties of these Channels independently including:

· PN offset 

· Total Channel Output power

· Individual code channel relative powers

· Walsh Code of individual Code Channels

· Propagation delay

In addition to these two Forward CDMA Channels, each 6304 can
also transmit another simplified Forward CDMA Channel that con-
tains just a pilot and a random (non-OCNS) noise source.  This is
ideal for generating a repeatable and accurately controllable level of
noise for mobile testing where fading is not needed, for example in
Pilot Pollution investigations.

REVERSE CDMA CHANNEL

Each 6304 supports the reception of one Reverse CDMA Channel
that can be:

· Access Channel or

· Reverse Traffic Channel consisting of a Fundamental Code Channel
and up to 7 Supplemental Code Channels or up to two
Supplemental Channels.

MULTIPLEX OPTION AND RADIO CONFIGURATION SUPPORT

The 1X-AIME System supports Multiplex Options 1 to 16 (Radio
Configurations 1 to 5, one Fundamental and up to two Supplemental
Channels or one Fundamental and up to 7 Supplemental Code
Channels). 

Primary and Secondary traffic is supported for all Traffic Channels.

The user specifies the Multiplex Option to be used in the script and
this can then be changed dynamically during the call.

In addition, the user can specify the transmission of various error
conditions including:

· Corrupted frame quality indicator

· Corrupted frame bits after adding the frame quality indicator

· Corrupted modulation symbols (after block interleaving) 

SERVICE OPTION SUPPORT

Most non-proprietary Service Options are supported in the 1X-AIME
system.  Where data service options utilize application Layers above
Air Interface Layer 3, standard commercial off-the-shelf (COTS)
software is used where applicable. 

Summary of Service Options supported:

Service Designated/Type of Service

Option

Number

1 Basic Variable Rate Voice Service (8 kbps)
2 Mobile Station Loop-back (8 kbps)
3 Enhanced Variable Rate Voice Service (8 kbps)
4 Asynchronous Data Service (9.6 kbps)
5 Group 3 Facsimile (9.6 kbps)
6 Short Message Services (Rate Set 1)
7 Packet Data Service: Internet Protocol Stack only

(Rate Set 1)
9 Mobile Station Loop-back (13 kbps)
12 Asynchronous Data Service (14.4 or 9.6 kbps)
13 Group 3 Facsimile (14.4 or 9.6 kbps)
14 Short Message Services (Rate Set 2)
15 Packet Data Service: Internet of ISO

Protocol Stack (14.4kpbs)
18 Over-the-air Parameter Administration 

(Rate set 1)
19 Over-the-air Parameter 





System and absolute power can be measured with other external
equipment.  This allows most power control scenarios to be simulat-
ed and tested

PILOT POLLUTION TESTING

The fine control of the 6304, means the 1X-AIME System is ideal for
simulating pilot pollution scenarios for R&D testing of Mobile
Handsets. 

The output power of the Forward Channels in each code channel can
then be varied over a 20 db range with 0.05 db resolution with a time
resolution down to 20 ms. This allows the user to rapidly vary the rel-
ative pilot levels in a completely controlled and repeatable manner. 

AUTHENTICATION AND ENCRYPTION TESTING

For CDMA2000 1X, Authentication, Voice Privacy and Message
Encryption are all fully supported in the 1X-AIME System.

Authentication can be tested by using known challenge/response
pairs in the script, or by the user implementing the required
Authentication algorithm in a script. Alternatively the user can simply
ignore the Mobile's response in the script. 

Encryption can be tested by using a known Public or Private Long
Code mask in the script.

HANDOFF TESTING

The 1X-AIME system is ideal for setting up and investigating differ-
ent handoff scenarios. All types of soft and hard handoffs can be sim-
ulated. 

Within a single 6204 Dual Rack each 6304 can be configured to sim-
ulate up to two Base Stations can be configured for performing two-
way soft handoff. For hard handoff the second 6304 in the rack is also
used. It is possible to use a second 6304 for three or more way soft
handoff.

A standard 1X-AIME System, with two 6304s, can support up to 4-way
Soft Handoff, as well as Hard Handoff to a different frequency, on any
call type, including MDR data calls.  

As part of handoff testing it is possible to adjust PN offsets, frame off-
sets, frequency and relative power output levels as well as a differen-
tial delay between Base Stations (to simulate Base Stations at differ-
ent distances). It is also possible to connect further systems together
to increase the number of simulated Base Stations for testing with
more complicated scenarios.

LOGGING FACILITIES

SIGNALING MESSAGE LOGGING

All forward and reverse link signaling messages are detected by the
test system and passed to the Controller PC for time stamping and
logging.  These messages are decoded and made available for display
at the GUI.  

RADIO LINK PROTOCOL LOGGING

RLP signaling messages are logged with other signaling messages.
RLP packets can be logged under user control from a test script.
Forward and reverse packets are logged separately.  

MARKOV DATA LOGGING

Good, Data Error, Rate Error and Erased frames values are displayed
and logged for a Markov Data call.

USER INTERFACE

The Windows User Interface that runs on the PC allows the user to
control all aspects of the testing. It also provides extra features for use
in the post processing of results.

ACTIVITY WINDOW

An Activity window displays various status messages to the user dur-
ing the running of a Test Script. It can also be used to prompt the user
as necessary during testing for example "Please place a call from the
Mobile now".

SIGNALING WINDOW

This displays the signaling messages, either in real time during a test
or for subsequent review from a saved file. When displaying messages
in real time during a test run the window can be 'paused' so that an
area of interest can be viewed without waiting for the test run to com-
plete. 

FILTERING AND SEARCHING 

All messages can be 'filtered' so that only those of interest are dis-
played in the window. In addition the ability to quickly search for a
particular message or event in a saved file is also provided. In this way
manipulating and checking the messages after test cases have been
run is considerably simplified and problems encountered with the
mobiles under test can be quickly and easily found.
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RRFF  GGEENNEERRAATTOORR

FREQUENCY

Range

832 to 894 MHz

1805 to 1870 MHz

1930 to 1990 MHz

Raster

30 kHz or 50 kHz

Resolution

<1 Hz

Accuracy

As frequency standard

OUTPUT LEVEL

Range

RF In/Out Mobile Port:-50 to -100 dBm,-50 to -120 dBm (usable)

RF Out port on 6303 may be used for output signal only:-20 to -80
dBm, -20 to -100 dBm (usable)

Resolution

0.05 dBm

SIGNAL QUALITY ρρ

>0.966

ACCURACY

Total Output Power

Relative

+1 dB

Absolute

+5 dB

CODE CHANNEL POWER

Relative

+0.1 dB

Dynamic Range

20 dB

PORTS

RF In/Out Mobile Port

Connector

N type Female

Impedance / Coupling

50Ω nom / DC

VSWR

1.2:1

Max / min Reverse power

10 W RMS

6304 RF Out Port

Connector

TNC female

Impedance / Coupling

50 Ω nominal / DC

VSWR

1.2:1

Max / Min Reverse power

1 W RMS

RRFF  RREECCEEIIVVEERR

FREQUENCY

Range

824 to 849 MHz , 887 to 925 MHz, 1715 to 1780 MHz, 1850 to
1910 MHz

Tolerated frequency error

±300 Hz (800 MHz band)

± 150 Hz (1700 & 1900 MHz bands)

Raster

30 or 50 kHz

Resolution

Can be tuned to any receive channel

INPUT LEVEL

Range

RF Duplex Port: +38 to -40 dBm 

MEASUREMENT ACCURACY (+38 to -20 dBm)

Relative

±0.4 dB

Absolute

±2.5 dB

FFRREEQQUUEENNCCYY  SSTTAANNDDAARRDDSS

EXTERNAL REFERENCE INPUT

Connector

BNC female

Frequency

10 MHz 

Level

-2 to +19 dBm

Impedance / Coupling

50 Ω nom / AC

REFERENCE OUTPUT As reference input

Level

+9 dBm

Impedance/ Coupling

50 Ω nom / AC
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