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Band Class

• Band Class 0 (800 MHz Band)

• Band Class 1 (1900 MHz Band)

• Band Class 2 (TACS Band)

• Band Class 3 (JTACS Band)

• Band Class 4 (Korean PCS 
Band)

• Band Class 5 (450 MHz Band)

3GPP2 C.S0057-A
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Band Class

• Band Class 6 (2-GHz Band)

• Band Class 7 (700 MHz Band)

• Band Class 8 (1800 MHz Band)

• Band Class 9 (900 MHz Band)

• Band Class 10 (Secondary-800 
MHz Band)

• Band Class 11 (400 MHz 
European PAMR Band)
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Band Class

• Band Class 12 (800 MHz PAMR 
Band)

• Band Class 13 (2.5-GHz IMT-
2000 Extension Band)

• Band Class 14 (US PCS 1.9-GHz 
Band)

• Band Class 15 (AWS Band)
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Band Group

• Band Group 800
» Band Class 0 (800 MHz Band)
» Band Class 2 (TACS Band)
» Band Class 3 (JTACS Band)
» Band Class 7 (700 MHz Band)
» Band Class 9 (900 MHz Band)
» Band Class 10 (Secondary 800 MHz Band)
» Band Class 12 (800 MHz PAMR Band)

• Band Group 1900
» Band Class 1 (1900 MHz Band)
» Band Class 4 (Korean PCS Band)
» Band Class 6 (2-GHz Band)
» Band Class 8 (1800 MHz Band)
» Band Class 14 (US PCS 1.9-GHz Band)
» Band Class 15 (AWS Band)

• Band Group 450
» Band Class 5 (450 MHz Band)
» Band Class 11 (400 MHz European PAMR Band)
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CDMA2000 1X Physical Channel Basics

CDMA2000 1X doubles the voice capacity of cdmaOne
systems and offers packet data speeds of 153 kbps (Release 
0) and 307 kbps (Release 1) in a 1.25 MHz channel.
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RC for Forward Traffic Channels

Compatible with cdmaOne

Unsupported 3X

Unsupported 1xEV-DV
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Unsupported
1xEV-DV

Unsupported 1xEV-DV Unsupported
1xEV-DV

Unsupported
1xEV-DV

Unsupported

Unsupported Unsupported

Unsupported Unsupported Unsupported

Unsupported Unsupported Unsupported

Unsupported Unsupported Unsupported Unsupported

Forward Channels
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Forward Physical Channels

» Forward Pilot Channel is an unmodulated, direct-sequence spread-
spectrum signal transmitted continuously by each BS. Pilot Channel
allows an MS to acquire the timing of the Forward Channels, provides 
a phase reference for coherent demodulation, and provides a means for 
signal strength comparisons between BSs for determining when to 
handoff, and for forward link signal strength measurement.

» Sync Channel is a code channel in the Forward Channels that 
transports the synchronization message to the MS.

» Paging Channel is a code channel in the Forward Channels used for 
transmission of control information and pages from a BS to an MS.

» Forward Fundamental Channel is a part of a Forward Traffic Channel
that carries higher-level data. It can also carry power control 
information.

– Forward Traffic Channel is one or more code channels used to transport 
user and signaling traffic from the BS to the MS.



6 

Slide 11MG3700A-E-F-8

RC for Reverse Channels

Compatible with cdmaOne

Unsupported 3X

Unsupported 1xEV-DV
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Reverse Channels

Unsupported
1xEV-DVUnsupported Unsupported Unsupported

Unsupported

Unsupported

Unsupported

Unsupported
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Reverse Physical Channels

» Reverse Pilot Channel is an unmodulated, direct-sequence spread-
spectrum signal transmitted by an MS. It provides a phase reference for 
coherent demodulation and may provide a means for signal strength 
measurement.

» Reverse Dedicated Control Channel is part of an RC 3 through 6 
Reverse Traffic Channel used for transmission of higher-level data and 
control information from an MS to a BS.

» Reverse Fundamental Channel is a part of an RC 1 through 6 Reverse 
Traffic Channel that carries higher-level data and control information 
from an MS to a BS.

» Reverse Supplemental Channel is part of an RC 3 through 6 Reverse 
Traffic Channel that operates in conjunction with the Reverse 
Fundamental Channel or the Reverse Dedicated Control Channel in 
that Reverse Traffic Channel to provide higher data rate services, and 
on which higher-level data is transmitted.

– Reverse Traffic Channel is one or more code channels used to transport 
user and signaling traffic from the MS to the BS.
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CDMA2000 1xEV-DO Physical Channel Basics

• Optimized for packet data services, CDMA2000 1xEV-DO 
Release 0 (subtype 0 physical layer) provides a peak data 
rate of 2.4 Mbps on the forward link and 153 kbps on the 
reverse link within a 1.25 MHz CDMA carrier. It leverages 
the existing suite of Internet Protocols (IP).

• CDMA2000 1xEV-DO Revision A (subtype 2 physical 
layer) provides a peak data rate of 1.8 Mbps on the reverse 
link and 3.1 Mbps on the forward link.
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Structure of Forward Channels

Unsupported

Unsupported
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Forward Link Slot Structure

Reverse

Reverse

1 frame 32,768 chips
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Modulation Parameters for Forward Traffic 
Channels and Control Channels
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Forward Physical Channels

» Forward Pilot Channel is the part of the Forward Channels that carries 
the pilot.

» Forward MAC Reverse Activity (RA) Channel is the part of the 
Forward MAC Channel that indicates activity level on the Reverse 
Channels.

» Forward MAC Reverse Power Control (RPC) Channel is the part of 
the Forward MAC Channel that controls the power of the Reverse 
Channels for one particular AT.

» DRCLock Channel is the part of the Forward MAC Channel that 
indicates to the AT whether or not the AN can receive the DRC sent by 
the AT.

» Forward Traffic Channel is the part of the Forward Channels that 
carries information for a specific AT. It can be used as either a 
Dedicated Resource or a non-Dedicated Resource. Prior to successful 
AT authentication, it serves as a non-Dedicated Resource. Only after 
successful AT authentication can it be used as a Dedicated Resource 
for the specific AT.
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Structure of Reverse Channels

Unsupported

Unsupported
subtype 2

Unsupported
subtype 2
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Modulation Parameters for Access Channel and 
Reverse Traffic Channel
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Reverse Physical Channels

» Reverse Traffic Pilot Channel is the part of the Reverse Traffic 
Channel that carries the pilot.

» Reverse Traffic MAC Reverse Rate Indicator (RRI) Channel is the part 
of the Reverse Traffic Channel that indicates the rate of the Reverse 
Traffic Data Channel.

» Reverse Traffic MAC Data Rate Control (DRC) Channel is the part of 
the Reverse Traffic Channel that indicates the rate at which the AT can 
receive the Forward Traffic Channel and the sector from which the AT 
wishes to receive the Forward Traffic Channel.

» Reverse Traffic Ack Channel is the part of the Reverse Traffic Channel
that indicates the success or failure of the Forward Traffic Channel
reception.

» Reverse Traffic Data Channel is the part of the Reverse Traffic 
Channel that carries user data.

 

Slide 22MG3700A-E-F-8

1X BS Tests

*Adjacent Channel Selectivity (ACS)  * Band Class 6 only3.7.5

Spectrum
Analyzer
Circulator

MG3700AInter-Base Station Transmitter Intermodulation4.4.3

*:  MG3700A for wanted signal generator generates two signals with interference signal, CW or AWGN.

*Received Signal Quality Indicator (RSQI)3.9

MG3692B
20 GHz

or
MG3642A
2.08 GHz

Receiver Blocking  * Band Class 6 only3.7.6

MA1612A
3 GHz
Combiner

MG3692B
20 GHz

or
MG3642A
2.08 GHz

* (for CW)Intermodulation Spurious Response Attenuation3.7.4

* or
MG3642A
2.08 GHz

Single Tone Desensitization3.7.3

*Receiver Dynamic Range3.7.2

MG3700A

Receiver Sensitivity3.7.1

*Reverse Traffic Channel Demodulation Performance
Performance in AWGN

3.6
3.6.1

OthersAWGN
Generator

CW
Generator

Interference
Signal
Generator

Wanted
Signal
Generator

Test

C.S0010-C  v2.0
Receiver
Transmitter

3GPP2
3
4
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CW Generator
(MG3692B)

Start trigger Reference clock

Controller

Combiner
(MA1612A)

Terminator
(MP752A)

Receiver Test Connection Example

– Start trigger
• Front panel [Start/Frame Trigger] Input

Apply only one.
– 80 ms clock (Alignment of 20 ms frame clock and zero PN offset 26.67 ms clock:  Short sequence rollover)
– 2 s clock (Even second time mark)

– Reference clock
Apply only one.
• Rear panel [Baseband Ref Clock] Input

– 1.2288 MHz, 2 × 1.2288 MHz (2.4576 MHz), 4 × 1.2288 MHz (4.9152 MHz)
• Rear panel [10 MHz/5 MHz Ref] Input

– Controller
• Launches Reverse Traffic Channel in receivable state by FTM (Factory Test Mode) control
• Reports Reverse Traffic Channel FER and RSQI

Wanted Signal Generator
(+ Interference Signal Generator)
(+ CW Generator)
(+ AWGN Generator)
MG3700A
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Timing Synchronization Setup Example

• Start Trigger Delay
» Sets timing at which BS can receive Reverse Traffic Channel

Reverse
Traffic Channel

Trigger Delay:  0 chip

//
20 ms (24,576 chips)/frame

40-ms long

24,576
chips 73,728 chips

Pilot PN (Short) sequence length 80/3 msPilot PN sequence offset [chips]
= Offset index (0 ∼ 511) × 64
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Timing Synchronization Setup Example

• Setting External Start Trigger
» Captures/synchronizes trigger 

once only 

• Reference Clock:
» [Baseband Reference Clock] Input 

Applicable case
– Source:  External]
– Baseband Reference Clock:

• [1], [1/2], [1/4], [1/8], [1/16] ×
» [10 MHz/5 MHz Ref] Input 

Applicable case
– Source:  [Internal]

• Trigger Recapture/ 
Synchronization
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Long Code Synchronization

• Long Code
» 42-bit PN sequence

– Generated from 42-bit Long 
Code Mask

» Applies O-QPSK or HPSK 
modulation to scrambling

– HPSK:  QPSK modulation and 
π/2BPSK modulation alternate 
per chip timing.

• Crest factor lowered without 
shifting phase by 180°

• Set Long Code Mask to BS.
» 000 0000 0000H
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Wanted Signal Setup Example

Test
– Receiver

• Reverse Traffic Channel
– FCH TM 1 or 3 or DCCH 

TM 3

Unsupported 3X

Unsupported 1xEV-DV
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Wanted Signal + Interference Signal Setup Example

Test
– ACS

• Applies to Band Class 6 only
• Reverse Traffic Channel

– FCH TM 1
– FCH TM 3 or DCCH TM 3

+
• Reverse Interferer

– Full rate RC 3

» Set Frequency Offset.
– -62.2 ∼ +62.2 MHz

» Set to shift Frequency.
– Center frequency is interferer.

R-TCH

Interferer

Carrier leakage

2.5 MHz offset

StaticVariableVariableConstant

CoupledVariableStaticB

CoupledStaticVariableA

RF levelB levelA levelA/B Set
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Wanted Signal + CW Setup Example

Test
– Single Tone Desensitization

– CW/R-TCH ≤80 dB
– Intermodulation Spurious 

Response Attenuation
• Reverse Traffic Channel

– FCH TM 1
– FCH TM 3 or DCCH TM 3

+
• CW

» Set Frequency Offset.
– -62.2 ∼ +62.2 MHz

» Set to shift Frequency.
– Center frequency is CW.

StaticVariableVariableConstant

CoupledVariableStaticB

CoupledStaticVariableA

RF levelB levelA levelA/B SetCW

Carrier leakage

R-TCH

-50 dB
-60 dB
-70 dB

-80 dB

Single Tone:  750 kHz ∼ 1.25 MHz offset
Intermodulation: ≥1.7 MHz offset

S/N:
-69.1 dB/1.23 MHz (-85.2 dB/30 kHz) * 750 kHz ∼ 900 kHz offset
-72.1 dB/1.23 MHz (-88.2 dB/30 kHz) * 1.7 MHz offset
SSB Phase noise:
-130 dBc/Hz typ. * 750 kHz ∼ 900 kHz offset
-133 dBc/Hz typ. * 1.7 MHz offset
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Wanted Signal + AWGN Setup Example

Test
– Reverse Traffic Channel 

Demodulation Performance
– Receiver Dynamic range
– RSQI

• Reverse Traffic Channel
– FCH TM 1
– FCH TM 2
– FCH TM 3 or DCCH TM 3
– SCH TM 3 with Convolutional

Coding
– FCH TM 5

+
• AWGN

» Ioc [dBm/1.23 MHz]
– Îor/Ioc [dB]

= 10log10(Rb/1,228,800) + Eb/No
∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼

– Rb bps ↓↓
9.6 k: -21.07
14.4 k : -19.31

– Eb/No specified by test 
requirements

StaticVariableVariableConstant

CoupledVariableStaticB

CoupledStaticVariableA

RF levelB levelA levelA/B Set
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Wanted Signal Parameters

• Reverse Traffic Channel
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Wanted Signal Parameters

• RC1 R-FCH

PN9 initialized at start of 4 frames
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Wanted Signal Parameters

• RC2 R-FCH

PN9 initialized at start of 4 frames
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Wanted Signal Parameters

• RC3 R-FCH

PN9 initialized at start of 4 frames
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Wanted Signal Parameters

• RC3 R-DCCH

PN9 initialized at start of 4 frames
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Wanted Signal Parameters

• RC3 R-SCH

PN9 initialized at start of 4 frames
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Wanted Signal Parameters

• RC4 R-FCH

PN9 initialized at start of 4 frames
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– Controller
• Launches in maximum transmitting power state by FTM (Factory Test Mode) control

Controller

Inter-Base Station Transmitter Intermodulation
Test Connection Example

Circulator

Spectrum Analyzer

Interference Signal Generator
MG3700A
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Interference Signal Setup Example

• Forward RC 1 ∼ 5 Test Model
» Select any one of:

» Set LPF to 1 MHz.
– Improves ACLR
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1xEV-DO AN Tests

*Adjacent Channel Selectivity (ACS)  * Band Class 6 only3.4.5

Spectrum
Analyzer
Circulator

MG3700AInter-Sector Transmitter Intermodulation4.4.3

*:  MG3700A for wanted signal generator generates two signals with interference signal, CW or AWGN.

*Received Signal Quality Indicator (RSQI)3.6

MG3692B
20 GHz

or
MG3642A
2.08 GHz

Receiver Blocking Characteristics  * Band Class 6 only3.4.6

MA1612A
3 GHz
Combiner

MG3692B
20 GHz

or
MG3642A
2.08 GHz

* (for CW)Intermodulation Spurious Response Attenuation3.4.4

* or
MG3642A
2.08 GHz

Single Tone Desensitization3.4.3

*Receiver Dynamic Range3.4.2

MG3700A

Receiver Sensitivity3.4.1

*

Data Channel Demodulation Performance
DRC Channel Demodulation Performance *DRC non-gated transmission
ACK Channel Demodulation Performance
(Case 1:  AWGN, without closed loop power control)

3.3.1
3.3.2
3.3.3

OthersAWGN
Generator

CW
Generator

Interference
Signal
Generator

Wanted
Signal
Generator

Test

C.S0032-A  v1.0
Receiver
Transmitter

3GPP2
3
4
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CW Generator
(MG3692B)

Start trigger Reference clock

Controller

Combiner
(MA1612A)

Terminator
(MP752A)

Receiver Test Connection Example

– Start trigger
• Front panel [Start/Frame Trigger] Input

Apply only one.
– 26.66 ms clock (Short sequence roll-over)
– 426.66 ms clock (Control Channel Cycle)
– 2 s clock (Even second time mark)

– Reference clock
Apply only one.
• Rear panel [Baseband Ref Clock] Input

– 1.2288 MHz, 2 × 1.2288 MHz (2.4576 MHz), 4 × 1.2288 MHz (4.9152 MHz)
• Rear panel [10 MHz/5 MHz Ref] Input

– Controller
• Launches Reverse Traffic Channel in receivable state by FTM (Factory Test Mode) control
• Reports Reverse Traffic Channel PER and RSQI

Wanted Signal Generator
(+ Interference Signal Generator)
(+ CW Generator)
(+ AWGN Generator)
MG3700A
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Timing Synchronization Setup Example

• Start Trigger Delay
» Sets timing at which AN can receive Reverse Traffic Channel

Reverse
Traffic

Channel

Trigger Delay:  0 chip

//
26.66 ms (32,768 chips)/frame

32,768
chips

Pilot PN (Short) sequence lengthPilot PN sequence offset [chips]
= Offset index (0 ∼ 511) × 64

Even
Second
Marks

Forward
MAC Layer

Control
Channel

Cycle

Forward
Traffic

Channel

80/3 = 26.66 ms/frame

256 slots (16 frames) = 426.66 ms

//

//

//
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Timing Synchronization Setup Example

• Setting External Start Trigger
» Captures/synchronizes trigger 

once only

• Reference Clock:
» [Baseband Reference Clock] Input 

Applicable case
– Source:  [External]
– Baseband Reference Clock:

• [1], [1/2], [1/4], [1/8], [1/16] ×
» [10 MHz/5 MHz Ref] Input 

Applicable case
– Source:  Internal]

• Trigger Recapture/ 
Synchronization
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Wanted Signal Setup
CDMA2000 1xEV-DO IQproducer

• Created sample rate
– 4, 8, 16× Over Sampling

• Can create up to 64 carriers for 
load test

License option MX370103A

Create
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• Reverse 9.6 kbps

• Reverse 38.4 kbps

• Reverse 19.2 kbps

Wanted Signal Setup
CDMA2000 1xEV-DO IQproducer
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• Reverse 76.8 kbps • Reverse 153.6 kbps

Wanted Signal Setup
CDMA2000 1xEV-DO IQproducer
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Long Code Synchronization Setup Example

• Long Code
» 42-bit MIRTCMAC

» 42-bit MQRTCMAC
– Derived from MIRTCMAC

• MQRTCMAC[k] = MIRTCMAC[k-1], for k = 1,…,41
• MQRTCMAC[0] = MIRTCMAC[0] ⊕ MIRTCMAC[1] ⊕ MIRTCMAC[2] ⊕ MIRTCMAC[4] ⊕

MIRTCMAC[5] ⊕ MIRTCMAC[6] ⊕ MIRTCMAC[9] ⊕ MIRTCMAC[15] ⊕ MIRTCMAC[16] 
⊕ MIRTCMAC[17] ⊕ MIRTCMAC[18] ⊕ MIRTCMAC[20] ⊕ MIRTCMAC[21] ⊕
MIRTCMAC[24] ⊕ MIRTCMAC[25] ⊕ MIRTCMAC[26] ⊕ MIRTCMAC[30] ⊕
MIRTCMAC[32] ⊕ MIRTCMAC[34] ⊕ MIRTCMAC[41]

– ⊕: XOR

• Set Long Code Mask receivable by AN
– MIRTCMAC, MQRTCMAC: 0 ∼ 3FF FFFF FFFFH

• MQRTCMAC is calculated and set automatically.
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Wanted Signal Setup Example

Test
– Receiver

• Reverse Traffic Channel

Unsupported subtype 2

Unsupported subtype 2
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Wanted Signal + Interference Signal Setup 
Example

Test
– ACS

• Applies to Band Class 6 only
• Reverse Traffic Channel

– 153.6 kbps
+

• Reverse Interferer
– HRPD signal

» Set Frequency Offset.
– -62.2 ∼ +62.2 MHz

» Set to shift Frequency.
– Center frequency is interferer.

R-TCH

Interferer

Carrier leakage

2.5 MHz offset

StaticVariableVariableConstant

CoupledVariableStaticB

CoupledStaticVariableA

RF levelB levelA levelA/B Set
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Wanted Signal + CW Setup Example

Test
– Single Tone Desensitization

– CW/R-TCH ≤80 dB
– Intermodulation Spurious 

Response Attenuation
• Reverse Traffic Channel

– 9.6 kbps
+

• CW
» Set Frequency Offset.

– -62.2 ∼ +62.2 MHz
» Set to shift Frequency.

– Center frequency is CW.

StaticVariableVariableConstant

CoupledVariableStaticB

CoupledStaticVariableA

RF levelB levelA levelA/B SetCW

Carrier leakage

R-TCH

-50 dB
-60 dB
-70 dB

-80 dB

Single Tone:  750 kHz ∼ 1.25 MHz offset
Intermodulation:  ≥1.7 MHz offset

S/N:
-69.1 dB/1.23 MHz (-85.2 dB/30 kHz) * 750 kHz ∼ 900 kHz offset
-72.1 dB/1.23 MHz (-88.2 dB/30 kHz) * 1.7 MHz offset
SSB Phase noise:
-130 dBc/Hz typ. * 750 kHz  ∼ 900 kHz offset
-133 dBc/Hz typ. * 1.7 MHz offset
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Wanted Signal + AWGN Setup Example

Test
– Data Channel Demodulation

Performance (Case 1)
– Receiver Dynamic range
– RSQI

• Reverse Traffic Channel
– 9.6 kbps
– 19.2 kbps
– 38.4 kbps
– 76.8 kbps
– 153.6 kbps

+
• AWGN

» Ioc [dBm/1.23 MHz]
– Îor/Ioc [dB]

= 10log10(Rb/1,228,800) + 10log10((1+DRC*+ACK*/2+Data*)/Data*) + Data Eb/Nt
∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼ ∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼

– Rb bps ↓↓ ↓↓ DRC*:  DRCChannelGain
9.6 k: -21.07 3.93 ACK*:  ACKChannelGain
19.2 k : -18.06 2.4 Data*:  DataChannelGain 
38.4 k : -15.05 1.37
76.8 k : -12.04 0.66
153.6 k : -9.03 0.21

– Data Eb/Nt is specified by test requirements.

StaticVariableVariableConstant

CoupledVariableStaticB

CoupledStaticVariableA

RF levelB levelA levelA/B Set
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Wanted Signal Setup
CDMA2000 1xEV-DO IQproducer
Test
– DRC Channel Demodulation Performance (Case 1)

– DRC non-gated transmission (DRCLength 1 slot:  Test 1, 2)

• Reverse Traffic Channel
– 153.6 kbps
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Wanted Signal Setup
CDMA2000 1xEV-DO IQproducer
Test
– ACK Channel Demodulation Performance (Case 1)

• Reverse Traffic Channel
– 153.6 kbps

ACK(1) NAK(0)

For P(NAK/ACK), P(no ACK/ACK) For P(ACK/NAK), P(no NAK/NAK)
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Wanted Signal Parameters

• Reverse Traffic Channel
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– Controller
• Launches in maximum transmitting power state by FTM (Factory Test Mode) control

Controller

Inter-Sector Transmitter Intermodulation Test
Connection Example

Circulator

Spectrum Analyzer

Interference Signal Generator
MG3700A
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Interference Signal Setup Example

• Forward Idle/Active slots
» Select any one of:

– Case 1, 2:  Idle slots
– Case 3, 4:  Active slots

» Set LPF to 1 MHz.
– Improves ACLR
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1xEV-DO AT Tests

*Adjacent Channel Selectivity (ACS)  * Band Class 6 only3.3.4

*:  MG3700A for wanted signal generator generates two signals with interference signal, CW or AWGN.

* (for In-
Band)
or
MG3692B
20 GHz

Receiver Blocking Characteristics3.3.5

MA1612A
3 GHz
Combiner

MG3692B
20 GHz

or
MG3642A
2.08 GHz

* (for CW)Intermodulation Spurious Response Attenuation3.3.3

*Single Tone Desensitization3.3.2

MG3700A

Receiver Sensitivity and Dynamic Range3.3.1
*Demodulation of Forward Traffic Channel in AWGN3.2.1

OthersAWGN
Generator

CW
Generator

Interference
Signal
Generator

Wanted
Signal
Generator

Test

C.S0033-A  v1.0
Receiver

3GPP2
3
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CW Generator
(MG3692B)

Controller

Combiner
(MA1612A)

Terminator
(MP752A)

Receiver Test Connection Example

– Controller
• Launches Forward Traffic Channel in receivable state by FTM (Factory Test Mode) 

control
• Reports Forward Traffic Channel PER

Wanted Signal Generator
(+ Interference Signal Generator)
(+ CW Generator)
(+ AWGN Generator)
MG3700A

3
2

1

6
5

4

9
8

7

#
0

*
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Wanted Signal Setup
CDMA2000 1xEV-DO IQproducer

• Created sample rate
– 4, 8, 16× Over SamplingLicense option MX370103A

RA Bit, RPC Bit: Random every slot

TCH Data:  PN15 initialized each packet
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• Forward 38.4 kbps
– 16 slots/packet, QPSK

• Forward 153.3 kbps
– 4 slots/packet, QPSK

• Forward 76.8 kbps
– 8 slots/packet, QPSK

• Forward 307.2 kbps
– 2 slots/packet, QPSK

Wanted Signal Setup
CDMA2000 1xEV-DO IQproducer
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• Forward 614.4 kbps
– 1 slot/packet, QPSK

• Forward 614.4 kbps
– 2 slots/packet, QPSK

• Forward 307.2 kbps
– 4 slots/packet, QPSK

• Forward 1,228.8 kbps
– 1 slot/packet, QPSK

Wanted Signal Setup
CDMA2000 1xEV-DO IQproducer

 

Slide 62MG3700A-E-F-8

• Forward 921.6 kbps
– 2 slots/packet, 8PSK

• Forward 1,228.8 kbps
– 2 slots/packet, 16QAM

• Forward 1,843.2 kbps
– 1 slot/packet, 8PSK

• Forward 2,457.6 kbps
– 1 slot/packet, 16QAM

Wanted Signal Setup
CDMA2000 1xEV-DO IQproducer
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Pilot PN Sequence Synchronization Setup Example

• Pilot PN sequence
» 32,768 PN chips (26.66 ms) length

– Generated from linear feedback shift-register sequence of 15-bits length
» Applies to quadrature spreading

• Set the offset index receivable by AT.
» 0 ∼ 511

– Pilot PN sequence offset [chips] = Offset index × 64 chips
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Wanted Signal Setup Example

Test
– Receiver

• Forward Traffic Channel
– 307.2 kbps, 2 slots/packet, 

QPSK
– 2,457.6 kbps, 1 slot/packet, 

16QAM
* Dynamic range Test 3 
only

• All TDM bursts transmitted at 
equal power
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Wanted Signal + Interference Signal Setup 
Example

Test
– ACS

• Applies to Band Class 6 only
• Forward Traffic Channel

– 307.2 kbps, 2 slots/packet, 
QPSK

+
• Forward Interferer

– HRPD or CDMA signal

» Set Frequency Offset.
– -62.2 ∼ +62.2 MHz

» Set to shift Frequency.
– Center frequency is interferer.

2.5 MHz offset

StaticVariableVariableConstant

CoupledVariableStaticB

CoupledStaticVariableA

RF levelB levelA levelA/B Set

F-TCH

Interferer

Carrier leakage
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Wanted Signal + CW Setup Example

Test
– Single Tone Desensitization
– Intermodulation Spurious 

Response Attenuation
– Receiver Blocking 

Characteristics (In-band:  Test 
1 to 4)

• Forward Traffic Channel
– 307.2 kbps, 2 slots/packet, 

QPSK
+

• CW
» Set Frequency Offset.

– -62.2 ∼ +62.2 MHz
» Set to shift Frequency.

– Center frequency is CW.
StaticVariableVariableConstant

CoupledVariableStaticB

CoupledStaticVariableA

RF levelB levelA levelA/B SetCW

Carrier leakage

F-TCH
-52.4 dB
-62.4 dB
-72.4 dB

Single Tone:  900 kHz, 1.25 MHz offset
Intermodulation:  ≥1.7 MHz offset
Blocking:  5 MHz, 7.5 MHz offset

S/N:
-69.1 dB/1.23 MHz (-85.2 dB/30 kHz) * 900 kHz offset
-72.1 dB/1.23 MHz (-88.2 dB/30 kHz) * 1.7 MHz offset
SSB Phase noise:
-130 dBc/Hz typ. * 900 kHz offset
-133 dBc/Hz typ. * 1.7 MHz offset
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Wanted Signal + AWGN Setup Example

Test
– Demodulation of Forward Traffic 

Channel in AWGN
• Forward Traffic Channel

– 2,457.6 kbps, 1 slot/packet, 16QAM
– 1,228.8 kbps, 2 slots/packet, 16QAM
– 1,843.2 kbps, 1 slot/packet, 8PSK
– 921.6 kbps, 2 slots/packet, 8PSK
– 1,228.8 kbps, 1 slot/packet, QPSK
– 614.4 kbps, 2 slots/packet, QPSK
– 307.2 kbps, 4 slots/packet, QPSK
– 614.4 kbps, 1 slot/packet, QPSK
– 307.2 kbps, 2 slots/packet, QPSK
– 153.6 kbps, 4 slots/packet, QPSK
– 76.8 kbps, 8 slots/packet, QPSK
– 38.4 kbps, 16 slots/packet, QPSK

+
• AWGN

» Ioc [dBm/1.23 MHz]
– Îor/Ioc [dB]

= -10log10(Traffic_Chip_Bit)
+ Traffic Eb/Nt

*Traffic_Chip_Bit is number of PN chips 
per Forward Traffic Channel bit.

StaticVariableVariableConstant

CoupledVariableStaticB

CoupledStaticVariableA

RF levelB levelA levelA/B Set
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Wanted Signal Parameters

• Forward Traffic Channel
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Wanted Signal Parameters

• Forward MAC Channel
» The encoder output is scrambled to randomize the data prior to modulation. 

MACIndex is specified in part of the initial state in the scrambler with a 17-tap 
linear feedback shift register.

Every slot

 

Slide 70MG3700A-E-F-8

Repeater Tests

Network AnalyzerFrequency Coverage2.1
NF (Network) 
AnalyzerInput Sensitivity2.2

MG3700A

Signal AnalyzerRepeater delay3.7
*:  MG3700A for signal generator generates two signals with CW.

Spectrum Analyzer

MG3700A

Output Power, Linearity and Overload3.4
Network AnalyzerGain and Coupling Loss3.3

MG3700A

* (for CW)

Interference
Signal
Generator

Frequency CounterFrequency Tolerance3.1

Spectrum AnalyzerOut-of-band and Spurious Emissions3.6

Spectrum Analyzer
CirculatorOutput Intermodulation3.5

Signal AnalyzerWaveform Quality3.2

Spectrum AnalyzerInput Intermodulation2.4
Spectrum AnalyzerSingle Tone Desensitization2.3

Others
CDMA
Signal
Generator

Test

C.S0051-0 v1.0
Input ports
Output ports

3GPP2
2
3
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Basic Test Connection Example

• Single tone desensitization
• Input intermodulation

• Frequency tolerance
• Waveform quality
• Output power, Linearity and 

Overload
• Out-of-band and Spurious 

emissions
• Repeater delay

Signal Generator
MG3700A

Reference clock TX Tester
MS8609A

 

 

Slide 72MG3700A-E-F-8

Output Intermodulation Test
Connection Example

Circulator

Signal Generator
MG3700A

Reference clock
Spectrum Analyzer
(TX Tester)
MS8609A

 

Interference Signal Generator
MG3700A
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Passband CW + Out-of-Passband CW
Setup Example

Test
– Single Tone Desensitization

• Passband CW
+

• Out-of-passband CW
» Set Frequency Offset.

– -63 ∼ +63 MHz

Measure mean power of the output passband CW signal.

Passband CW

Out-of-passband CW

Image
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2-tone Signal Setup Example
Multi-carrier IQproducer

Test
– Input intermodulation

License option MX370104A
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2-tone Signal Setup Example

• Two CW carriers with 900 kHz offset

» Set the LPF correctly.
» Tune the RMS value correctly.

– Improves IMD

The MG3700A PA drive level will increase if the output level exceeds 0 dBm 
at a mechanical attenuator or -4 dBm at an electronic attenuator when the RMS value is 
set to 1157.
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Effect of IMD on RMS Value Setting

• Two CW carriers with 900 kHz offset

» When RMS value changed
from 0 dB to -2 dB

– Output level -2 dBm

Harmonics
on baseband

Carrier
leakage
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CDMA Signal Setup Example

Test
– Frequency tolerance
– Waveform quality (ρ)
– Output power, Linearity and 

Overload
– Also multi-carrier

– Output intermodulation
– Including Interference signal

– Out-of-band and Spurious emissions
– Also multi-carrier

– Repeater delay
• Forward RC 1 ∼ 5

This is used for both the Forward link and Reverse link signal path directions of the repeater.

Pilot time alignment error
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CDMA Signal Setup Example

» Set the LPF correctly.
» Tune the RMS value correctly.

– Improves Spurious, ρ
* More information in MG3700A 

Product Introduction
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Effect of ρ on LPF Setting

• RC 1, 2 F-FCH ×6

» When LPF changed
from Auto (3 MHz) to 1 MHz
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Effect of Spurious on LPF Setting

• RC 1, 2 F-FCH ×6

» When LPF changed
from Auto (3 MHz) to 1 MHz

LPF Curve image
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Effect of ρ on RMS Value Setting

• RC 1, 2 F-FCH ×6

» When RMS value changed
from 0 dB to -2 dB

– Output level -2 dBm

– Trade-off between Peak EVM 
and Origin offset

• Origin offset is quantified 
carrier leakage
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Effect of Spurious on RMS Value Setting

• RC 1, 2 F-FCH ×6

» When RMS value changed
from 0 dB to -2 dB

– Output level -2 dBm
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CDMA Signal Parameters

• Forward Test Model RC 1, 2

PN9 initialized at start of 4 frames
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CDMA Signal Parameters

• Forward Test Model RC 3, 4, 5

PN9 initialized at start of 4 frames
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CDMA Signal CCDF Simulation
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Additional Information

• Forward Test Model for 1X BS Transmitter Test
– Explore 3GPP2 C.S0010-C section 6.5.2 87

• Reverse Traffic Channel for 1X MS Transmitter Test
– Explore 3GPP2 C.S0011-C 96

• Forward Traffic Channel for 1xEV-DO AN Transmitter Test
– Explore 3GPP2 C.S0032-A 111

• Reverse Traffic Channel for 1xEV-DO AT Transmitter Test
– Explore 3GPP2 C.S0033-A 122
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Forward Test Model for 1X BS Transmitter Test

Test
– Frequency Tolerance
– Waveform Quality (ρ)
– Total Power
– Code Domain Power
– Conducted Spurious Emissions
– Inter-BS Transmitter 

Intermodulation
– OBW

• Applies to Band Class 3 and 6 
only
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Forward Test Model for 1X BS Transmitter Test

» Set the LPF correctly.
» Tune the RMS value correctly

– Improves Spurious, ρ
* More information in MG3700A 

Product Introduction
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Effect of ρ on LPF Setting

• RC 1, 2 F-FCH ×6

» When LPF changed
from Auto (3 MHz) to 1 MHz
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Effect of Spurious on LPF Setting

• RC 1, 2 F-FCH ×6

» When LPF changed
from Auto (3 MHz) to 1 MHz

LPF Curve image
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Effect of ρ on RMS Value Setting

• RC 1, 2 F-FCH ×6

» When RMS value changed
from 0 dB to -2 dB

– Output level -2 dBm

– Trade-off between Peak EVM 
and Origin offset

• Origin offset is quantified 
carrier leakage

 

Slide 92MG3700A-E-F-8

Effect of Spurious on RMS Value Setting

• RC 1, 2 F-FCH ×6

» When RMS value changed
from 0 dB to -2 dB

– Output level -2 dBm
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Forward Signal Parameters

• Forward Test Model RC 1, 2

PN9 initialized at start of 4 frames
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Forward Signal Parameters

• Forward Test Model RC 3, 4, 5

PN9 initialized at start of 4 frames
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Forward Test Model for 1X BS Transmitter Test
CCDF Simulation
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Reverse Traffic Channel for 1X MS Transmitter 
Test

Test
– Frequency Accuracy
– Waveform Quality (ρ)
– Code Domain Power
– Maximum RF Output Power
– Conducted Spurious Emissions
– OBW

• Applies to Band Class 3 and 6 
only
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Reverse Traffic Channel for 1X MS Transmitter Test

• RC 1, 2 R-FCH
» O-QPSK

• RC 3, 4 R-FCH
» HPSK
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Reverse Traffic Channel for 1X MS Transmitter Test

• RC3
R-DCCH

» HPSK

• RC3
R-SCH

» HPSK
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Reverse Traffic Channel for 1X MS Transmitter Test

» Set the LPF correctly.
» Tune the RMS value correctly.

– Improves Spurious, ρ
* More information in MG3700A 

Product Introduction
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Effect of ρ on LPF Setting

• RC 1, 2 R-FCH

» When LPF changed
from Auto (3 MHz) to 1 MHz
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Effect of Spurious on LPF Setting

• RC 1, 2 R-FCH

» When LPF changed
from Auto (3 MHz) to 1 MHz

LPF Curve image
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Effect of ρ on RMS Value Setting

• RC 1, 2 R-FCH

» When RMS value changed
from 0 dB to +2 dB

– Output level 0 dBm

– Trade-off between Peak EVM 
and Origin offset

• Origin offset is quantified 
carrier leakage
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Effect of Spurious on RMS Value Setting

• RC 1, 2 R-FCH

» When RMS value changed
from 0 dB to +2 dB

– Output level 0 dBm
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Reverse Signal Parameters

• RC1 R-FCH

PN9 initialized at start of 4 frames
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Reverse Signal Parameters

• RC2 R-FCH

PN9 initialized at start of 4 frames
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Reverse Signal Parameters

• RC3 R-FCH

PN9 initialized at start of 4 frames
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Reverse Signal Parameters

• RC3 R-DCCH

PN9 initialized at start of 4 frames
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Reverse Signal Parameters

• RC3 R-SCH

PN9 initialized at start of 4 frames
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Reverse Signal Parameters

• RC4 R-FCH

PN9 initialized at start of 4 frames

 

Slide 110MG3700A-E-F-8

Reverse Traffic Channel for 1X MS Transmitter 
Test CCDF Simulation
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Forward Traffic Channel for 1xEV-DO AN 
Transmitter Test

Test
– Frequency Tolerance
– Waveform Quality (r)

– Active slot
– Total Power

– 614.4 kbps, 1 slot/packet, 
QPSK

– Pilot/MAC Channel Power
– Idle slot

– Code Domain Power
– 614.4 kbps, 1 slot/packet, 

QPSK
– Conducted Spurious Emissions

– 2,457.6 kbps, 1 slot/packet, 
16QAM

– Idle slot
– Inter-Sector Transmitter 

Intermodulation
– Active slot
– Idle slot

– OBW
– Active slot

• Applies to Band Class 3 and 6 
only
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Forward Traffic Channel for 1xEV-DO AN 
Transmitter Test

Idle slot
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Forward Traffic Channel for 1xEV-DO AN 
Transmitter Test

» Set LPF correctly.
» Tune RMS value correctly.

– Improves Spurious, r
* More information in MG3700A 

Product Introduction
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Effect of r on LPF Setting

• Forward Traffic Channel
– 614.4 kbps, 1 slot/packet, 

QPSK

» When LPF changed
from Auto (3 MHz) to 1 MHz
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Effect of Spurious on LPF Setting

• Forward Traffic Channel
– 2,457.6 kbps, 1 slot/packet, 

16QAM

» When LPF changed
from Auto (3 MHz) to 1 MHz

LPF Curve image
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Effect of r on RMS Value Setting

• Forward Traffic Channel
– 614.4 kbps, 1 slot/packet, 

QPSK

» When RMS value changed
from 0 dB to -2 dB

– Output level -2 dBm

– Trade-off between Peak EVM 
and Origin offset

• Origin offset is quantified 
carrier leakage
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Effect of Spurious on RMS Value Setting

• Forward Traffic Channel
– 2,457.6 kbps, 1 slot/packet, 

16QAM

» When RMS value changed
from 0 dB to -2 dB

– Output level -2 dBm
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Forward Signal Parameters

Forward Traffic Channel

Applicable to Active slot
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Forward Signal Parameters

• Forward MAC Channel
» The encoder output is scrambled to randomize the data prior to modulation. 

MACIndex is specified in part of the initial state in the scrambler with a 17-tap 
linear feedback shift register.

Every slot
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Forward Traffic Channel for 1xEV-DO AN 
Transmitter Test CCDF Simulation

QPSK

QPSK

QPSK

8PSK

8PSK

16QAM

16QAM
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Forward Multi-carrier for 1xEV-DO AN 
Transmitter Test

• Can create up to 9 carriers
License option MX370103A

Can edit each carrier
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Reverse Traffic Channel for 1xEV-DO AT 
Transmitter Test

Test
– Frequency Accuracy

– 9.6 kbps
– Waveform Quality (r)

– 9.6 kbps
– Maximum RF Output Power

– 153.6 kbps
– Code Domain Power

– 9.6 kbps
– 19.2 kbps
– 38.4 kbps
– 76.8 kbps
– 153.6 kbps

– Conducted Spurious Emissions
– 153.6 kbps

– OBW
– 9.6 kbps
– Applies to Band Class 3 and 

6 only
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Reverse Traffic Channel for 1xEV-DO AT 
Transmitter Test

• 9.6 kbps

• 153.6 kbps Pilot+RRI DRC DataACK

 

Slide 124MG3700A-E-F-8

Reverse Traffic Channel for 1xEV-DO AT 
Transmitter Test

» Set the LPF correctly.
» Tune the RMS value correctly.

– Improves Spurious, r
* More information in MG3700A 

Product Introduction
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Effect of r on LPF Setting

• Reverse Traffic Channel
– 9.6 kbps

» When LPF changed
from Auto (3 MHz) to 1 MHz
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Effect of Spurious on LPF Setting

• Reverse Traffic Channel
– 153.6 kbps

» When LPF changed
from Auto (3 MHz) to 1 MHz

LPF Curve image
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Effect of r on RMS Value Setting

• Reverse Traffic Channel
– 9.6 kbps

» When RMS value changed
from 0 dB to +2 dB

– Output level 0 dBm

– Trade-off between Peak EVM 
and Origin offset

• Origin offset is quantified 
carrier leakage
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Effect of Spurious on RMS Value Setting

• Reverse Traffic Channel
– 153.6 kbps

» When RMS value changed
from 0 dB to +2 dB

– Output level 0 dBm
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Reverse Signal Parameters

• Reverse Traffic Channel
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Reverse Traffic Channel for 1xEV-DO AT 
Transmitter Test CCDF Simulation
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