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CPRI Technology Overview
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Figure 8: Basic frame structure for 1228.8 Mbit/s CPRI line bit rate
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CPRI Technology Overview
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RFoCPRITM Measurement
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CellAdvisor RFoCPRI™
Layer 2 Monitoring
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RFOCPRITM Measurement
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CellAdvisor RFOCPRI™
Uplink / Downlink Spectrum Analysis
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RFoCPRI™ Measurement
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RFoCPRI™ Measurement
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RFoCPRI™ Measurement
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RFoCPRI™ Measurement
Menu Structure: Interference Analyzer — Dual Spectrum
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RFoCPRI™ Measurement
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RFoCPRI™ Measurement
Menu Structure: Interference Analyzer — Dual Spectrogram
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RFoCPRI Downlink Signal Analyzer
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Compatibility

= NEM: Ericsson/ ALU/ Huawei/ Samsung/ ZTE
= Link Rate: 614.4Mbps — 9.8Gbps

= Technology: LTE-FDD

@ Ordering Information

Opt.091 — RFoCPRI LTE-FDD Signal Analyzer

*Available for JD740B and JD780B

*Requires Opt.008 and at least one option out of
Opt.060, 061, 062, 063, 064, and 065
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RFoCPRI Downlink Signal Analyzer
RF Conformance Tests: LTE-FDD
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RFoCPRI Downlink Signal Analyzer
Modulation Quality Tests: LTE-FDD

% Modulation Quality — Constellation % Modulation Quality— Control Channel

£ DU 2015-04-23 19:24: £ |DSU 2015-04-23 19:
Mode: RFoCPRI LTE-FDD Constellation Meodulation Mode: RFOCPRI LTE-FDD Control Channel Modulation

Internal e e Flr; y: 2,02 2457.6 M r e llr;temal Constellation
e a 5

— 15
Band Global 1 a Eand Global

Subframe #: 0 Data Channel . . 3 e b r -20.16d Data Channel

P1
/H) m

PHICH N PDSCH QPSK

9dBm

Cantrol Channel e _ _ Control Channel

Subframe g Subframe

LQ Diag
1-Q Diagram P

Frame
ulation Format
Frequency Error

Time Alignment P hresho ! Time Alignment
Error . 3 Error

Data
Allocation Map > Allocation Map

> )DSU 2015-04-23 19:24:52 {0 DSU 2015-04-23 19:25:25
Mode: RFOCPRI LTE-FDD Data Channel r Mode: RFoCPRILTE-FDD Subframe Medulation
2457.6 Mbps Internal : Link Rate: 2457.6 Mbps r Internal Constellation
15

10 MHz dth: 15 Ba u]rh 10 MHz
tandard X set: 0.00dB [On] 1 0.0(

Marker: RB#0 | RBNuUmber Data Channel

(CH) mm

Control Channel

Subframe

1-Q Diagram of Current Block
Frame

dula 6 QAN 5 5 d8m  TimeError:
1Q Origin Offs 80.40 dB nreshold ta EVM RMS; 0 b ) Time Alignment
Error

CellID [A] ho 274 ) (Al = Data
1 g el c . Allocation Map

\. I .\\. I WwWw.Viavisolutions.com © 2016 Viavi Solutions Inc.


http://www.viavisolutions.com/

RFoCPRI Downlink Signal Analyzer

Modulation Quality Tests: LTE-FDD

X/

£ )DSU 2015-04-23 19:25:50
Mode: RFoCPRI LTE-FDD Frame

— il Hz

rF 2.020 0 2457.6 Mbps
l:
elStandard: Band Global

T 3 EET
ST I TR
Fosceagm | — ||

0.02dBm
20.07 dBm

£ |DSU 2015-04-23 19:26:17
Mode: RFoCPRI LTE-FDD Time Alignment Error

rFi 020 0 nkRa 2457.6 Mbps
Chan mlstamard Band Global

History Diagram
Unit:

Cell D [A]
;

VIAVI

s Modulation Quality — Frame

INT]

Internal

INT)

Internal
15

Constellation

Data Channel

Control Channe

Subframe

Frame

Time Alignment

Error

Data
Allocation Map

Constellation

Data Channel

Control Channel

Subframe

Frame

Time Alignment

Error

Data
Allocation Map

Modulation Quality — Data Allocation Map

£ |DSU 2015-04-23 19:21

Mode: RFOCPRI LTE-FDD Data Allocation Map

nter Frequ 02( 2457.6 Mbps
10 MHz
0.00 dB [On]

Data Utili

10dBm

Medulation

Internal Constellation

15
1

Data Channel

Control Channel

Subframe

Data Utili

PDSCH

Cyclic Pre!
mal

111D [A]

WwWw.Viavisolutions.com

Frame

Time Alignment
Error

Data
Allocation Map

© 2016 Viavi Solutions Inc.

32


http://www.viavisolutions.com/

VIAVI

www.viavisolutions.com



http://www.viavisolutions.com/

VIAVI

CellAdvisor
RFoOBSAI™




OBSAI 7|2
BTS 71X (1)

RP3 RP3-01 l
R —r
! | Local [ ! |RemoteRF
. | Converter | g Block
|
| N
1 :
1 ﬂ i s
I : l’
External j : | Air
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Interface 1 1
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General
H *  Purpose
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P1 -1~ 1
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e m—————— N Control and Clock Control
' i . Block ontro
: Power A Traffic
________ i T e CloCK
Power

OBSAI Base Station 441 =
Transport Block (TB)

VIAVI

Control and Clock Block (CCB)

Baseband block (BB)
RF Block (RFB)

Optional General Purpose Block
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Interface
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RFoCPRI/RFoOBSAI
RFoOBSAI LTE-FDD

- 58 =AM

Step 1: Detect RP3 Address, Type and Scrambler code (if required)

Mode RFoFiber RFoOBSAI
Measure Layer 2
Monitoring
Measure Link Rate OBSAI Rx Address
Setup Parameter Valid List

—Rx Address Valid List————————————————

0x0020 — WCDMA FDD (S:

0x0040 — WCDMA FDD (S:
0x01)

0x0060 — WCDMA FDD (S:
0x01)

0x0210 — LTE (S: 0x11)
0x0230 — LTE (S: 0x11)
0x0250 — LTE (S: 0x11)

A
O
\ 4

Apply ‘ ‘ Cancel ‘

Auto Configurable parameters

* RP3 Address

* RP3 Type

+ Scrambler Code (6.1Gbps only)

VIAVI

WwWw.Viavisolutions.com

Step2: Detect signal bandwidth

Verify signal bandwidth using Message count on Layer2 Monitoring

LTE-FDD 5MHz LTE-FDD 10MHz LTE-FDD 20MHz
oo oo

LOS 2 2 LOS LOS

LOF b LOF LOF

Optic Rx Level Optic Rx Level
Optic Tx Level
Code Violation:

Rx K30.7 Words:
Messages Address:

SFP/SFP+PORT 1 Current  History

Optic Rx Level
Optic Tx Level
Code Violation:

Rx K30.7 Words:
Messages Address:

Optic Tx Level

Code Violation:
Rx K30.7 Words:
Messages Address:

Message Count: 76,800 Message Count: 15,3600 Message Count: 307,200

Manual Configurable parameters
+ Bandwidth
+ External Offset

Non configurable parameters
+ RBW
* Span
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RFoCPRI™ Measurement
Menu X - Layer 2 Monitoring

Link Rate
3072 Mbps

—] OBSAI Parameter

RX RP3 Type
LTE

RX RP3 Address
0x0123

LTE

Scrambler Seed

0x01
WCDMA Link
Layer 2 FWD  REV
| RX Address List

Layer 2 Term

Interference
Analyzer | Bandwidth
20MHz
| Thru
On Off
—| Source
—| Clear History

\. I l\\. I www.viavisolutions.com © 2016 Viavi Solutions Inc. 38
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RFoOBSAI Measurement
Layer-2 Monitoring

£ JDSU 2015-05-06 23:57:42 NT | s® (0111 100%
Mode: RFOOBSAI Layer 2 Monitoring Measure Setup

H& ZH[: NSN
Event Logging: 05/06 23:51:29 Llnk Rate: 31Gbps

S ne:  00:06:13 Technology: LTE-FDD
Signal Bandwidth: 20MHz

Link Rate
3072 Mbps LOS/LOF &2k AEQt
- —~ = =

LOS LOS OBSAl Parameter o Ol iE E‘l = E O:I =) L‘l El-
LOF LOF L
Optic Rx Level : { Optic Rx Level dB
Optic Tx Level Optic Tx Level Code Violation and K30.7
Code Violation: Code Violation: N = *
Rx K30.7 Words: Rx K30.7 Words: ( Bandwidth s
Messages Address: : Messages Address: H | g-n- il

20 MHz

Optic RX level and TX level

Wavelength: : : Thru it
Vendor: JDSU s —'H'—Al
Vendor PN: PLRXPL-VE-SG4-62 / 5 JSH-85L3DA1-10 o
Vendor Rev: 1 Vendor Rev: 3 n
Power Level Type: Average Power Power Level Type: Average Power L= 2|
Diagnostic Byte: 104 Diagnostic Byte: 104 Source Rp_g_ Adgrfssj( OE?SAI o 3‘ O-"
Nominal Rate: 4300 Mbps Nominal Rate: 8500 Mbps —_ o A=
Min Rate: Min Rate: — Mbps AI‘ o 7|- o T= E O:I

Max Rate: 7 Max Rate: — Mbps ZIE- |_| |:_|-
Max Rx Level: Max Rx Level: 0.49993 dBm
Max Tx Level: - 2 Max Tx Level: 0.49993 dBm Clear History

. 2 A QlAL|C}
Message Address: 0x0040/307200 = T ME
RP3 Address/ Message counter

=
OEI_ o Ztoz rjoizg
P8 g 5 ASLIL
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RFoOBSAI Measurement
Layer-2 Monitoring: RP3 Address A7

Measure Setup OBSAL Parameters Rx RP3 Type JD7458 2016-08-24 08:22:14

T —— Mode: RFoOBSAl Spectrum OBSAl Parameters
Rx RP3 Type o LTE
1.745 000 000 GHz  LinkRate 6144.0 Mbps F ence! Internal
— width: 20 MHz (% RP3 ; LTE
Band 3 (1800) Externa et 0.00dB [On] RXR 3 Ox01A0

Link Rate WRF S 55 WCDMA/FDD

Scale Unit: dB
Rx Address Valid List-
6144.0 Mbps x Address Valid List

———— -50.0 T 0x0040 - LTE (S: 0xD9)

OBSAI Parameterm 1 RxOpt 0x01C0 - LTE (S: 0x09)
| 0xD1AQ - LTE (S: 0x09)
0x0080 - LTE (S; 0x09)

Scrambler Seed

0x09

Bandwic Scrambler Seed

Dx 01

Cancel

Rx Address : T Rx Address

List Valid List

Frequency Spa 0 MHz

Clear History Rx Address \ 1.747 088:960 GHz/ -27.36 dBm 2 = More (2/2)
Valid List
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RFOOBSAI Measurement
Layer-2 Monitoring

LTE-FDD 5 MHz LTE-FDD 10 MHz

SFP/SFP+PORT 1 Current  History

LOS
LOF

SFP/SFP+PORT 1 Current  History

LOS
LOF

Optic Rx Level
Optic Tx Level
Code Violation:

Rx K30.7 Words:
Messages Address!

Optic Rx Level
Optic Tx Level
Code Violation:

Rx K30.7 Words:
Messages Address:

LTE-FDD 20 MHz

’ SFP/SFP+PORT 1 Current  History

LOS
LOF

Optic Rx Level
Optic Tx Level
Code Violation:

Rx K30.7 Words:
Messages Address:
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RFOOBSAI™ Measurement
Menu: Interference Analyzer

u Link Rate 768 — 6144 Mbps
RX RP3 Type
OBSAIl Parameter ||| 1¢ vp LTE
RX RP3 Address
RFoCPRI "~ loxo123 WCDMA/FDD
| TXRP3 Type
LTE
| TXRP3 Address
0x0123
LTE
| Tx Clock
L Layer 2 Recovered
Monitoring WCDMA/FDD
| Port Type
= Layer 2 Term Master Slave
Bandwidth Scrambler Seed
| Interference ’ | i | 20MHz " loxo1
| |Thru | JWCDMA Link
- Spectrogram On Off FWD REV
| _|Sound Indicator L
i RSSI
RX Address
Source —
Spectrum — Valid List
Replayer
|_|Interference ID
— Clear History

| ] n e f A
= www.viavisolutions.com
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RFoOBSAI Measurement
Layer-2 Monitoring: RP3 Address A7

Available options to
pick a carrier/

Measure Setup

Link Rate
6144.0 Mbps

OBSAI Parameterm

Bandwidth

Clear History

OBSAI Parameters Rx RP3 Type

Rx RP3 Type o] LTE

LTE

Rx RP3 Address WCDMA/FDD

0x0123

Scrambler Seed

Dx 01

Rx Address
List

Rx Address
Valid List

VIAVI

spectrum

Opt 1: +ZRP3 Address &%

Opt 2: RX Address Valid List

£ JDSU 2015-04-18

Mode: RFoOBSAI

requency:

Ct I:

Channel Standard:

Sweep

REW / VERW
ROVY / VOV

100 kHz / 100 kHz

WwWw.Viavisolutions.com

2.020 000 000 GHz

Spectrum

3072 Mbps
h: 10 MHz
ffset: 0.00dB [On]

Freq Reference:

—Hex Editor -

> RP3 Address:

Backspace

Internal

OBSAI Parameters

Rx RP3 Type o]

LTE

Rx RP3 Address

0x0123

Tx RP3 Type

LTE

Tx RP3 Address

0x0123

Tx Clock

Recovered

Port Type

Master
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RFoOBSAI Measurement
Layer-2 Monitoring: RP3 Address A7

Available options to Opt 1: +ZRP3 Address &%
pick a carrier/
spectrum Opt 2: RX Address Valid List

Measure Setup OBSAI Parameters Rx RP3 Type ID7458 2016-D8-24 08:22:14 . il <% 0111 100%
Rx RP3 Type - TE Mode: RFoORBSAl Spectrum OBSAl Parameters

Center Frequency: 1.745000000GHz  LinkRate! 6144.0 Mbps farence! Internal
Channel —_ Bandwidth: 20 MHz Rz RP3 Type: LTE
el Channel Standardd: Band 3(1800) External Offset 0.00 dB [On] % RP3 Address: OxD1A0

Link Rate Rx RP3 Address WCDMA/FDD

Scale Unit; d8)

3072 Mbps 0x0EO1 3 <7 1oe  ~40:0 Rx Address Valid List -

OBSAI Parametern =Sty > :

L x Opii 0x01C0 - LTE (S: Dx09)
(C/H) a T 0x01A0 - LTE (S 0x00)
e | 0x0080 - LTE (S; 0x09)

Bandwidth RMS

RAW

100 kHz / 3 kHz

Scrambler Seed

0x09
VEW

10 MHz

WCDMA Link

FWD

Sound Indicator m Rx Address
List -

i Rx Address

Valid List

Frequency Span: 30,720 C00 MHz

More (1/2) Rx Address
Nl Rt 1:]1.747 088 960 GHz / -27.36 dBm

More (2/2)
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Field Test Data
RFoCPRI Interference Analyzer — Uplink Spectrum

|JD745B 2016-08-24 13:47:14 [INT (IW 62%
Mode: RFoOBSAI Spectrum Save/Load

Center Frequency: 1.745000000GHz  Link Rate: 3072 Mbps Freg Reference: Internal Save
Channel: een Bandwidth: 20 MHz Rx RP3 Type: LTE
Channel Standard: Band Global External Offset: -47.64dB[On] Rx RP3 Address: Ox01A0

Scale Unit: dBm
P1 LOS / LOF
(C/H) mam mm

P1  Rx Optic ”
(C/H) m . 100, File Manager

Detector

RMS

F{ I\"‘-'I ! V 'l."\."
100 kHz / 10 kHz
Sweep

33.76 ms

Average: 1
1

$Ti:w W2
[3:-- [ -

Center: 1.745 000 000 GHz Fregquency Span: 30.720 000 MHz

Save Type

Binary
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Field Test Data
RFoCPRI Interference Analyze

€ |DSU 1999-12-02 01:29:40

— DL Spectrum

()

Mode: RFoOBSAL Spectrum

Center Frequency: 1.745000000GHz  Link Rate: 3072 Mbps
Channel. = Bandwidth: 20 MHz
Channel Standard: Band Global External Offset: 0.00dB[On]

Scale Unit: dBm

Mode
Sweep
Detector
RMS
RBW / VBW
100 kHz / 1 kHz

P1 LOS / LOI
(C/H) mm mm
Sweep
270.01 ms
Average: 1
1

®Tuw Wiz
T
||

Center: 1.745 000 000 GHz Frequency

£ |DSU 1999-12-02 01:29:04

BW/AVG

Freq Reference:  Internal RBW

100 kHz

Average
Span: 30.720 000 MHz

()

Mode: RFoOBSAL Spectrum

Center Frequency: 1.745000000 GHz  Link Rate 3072 Mbps
Channel _— Bandwidth: 20 MHz
Channel Standard: Band Global External Offset: 0.00dB [On]

Scale Unit: dBm
Mode
Sweep
Detector
RMS
RBW / VBW
100 kHz / 100 kHz
P1 LOS / LOF
(C/H) m m
Sweep
12.66 ms -80.0

Average: 1 90.0

Center: 1.745 000 000 GHz Frequency

BW/AVG

Freq Reference:  Internal RBW

100 kHz

VBW

100 kHz

Average
Span: 30.720 000 MHz

WwWw.Viavisolutions.com

£ |DSU 1999-12-02 01:32:14

()

Mode: RFoOBSAI Spectrum BW/AVG

Center Frequency: 1.745000000GHz  Link Rate:
Channel = Bandwidth:
Channel Standard: Band Global External Offset

_ Scale Unit: dBm

Mode 0.0
Sweep
Detector
RMS
RBW / VBW
100 kHz / 1 kHz

P1 LOS / LOI
(C/H) am mm
Sweep
270.01 ms -80.0

-70.0

Average: 1 90.0
1
oW W

(5} Td:ee

n n 0
Center: 1.745 000 000 GHz

£ |DSU 1999-12-02 01:33:26

3072 Mbps Freq Reference:  Internal
20 MHz
0.00 dB [On]
100 kHz

Average
Freguency Span: 30.720 000 MHz

(T

Mode: RFoOBSAI Spectrum BW/AVG

Center Frequency: 1.745 000 000 GHz Link Rate:
Channel: - Bandwidth:
Channel Standard: Band Global External Offset:

_ Scale Unit: dBm
Mode 0.0
Sweep

Detector

RMS

RBW / VBW
100 kHz / 1 kHz

P1 L LOF
(C/H) am mm

Sweep

270.01 ms -£0.0
Average: 1 90.0
1

®Tw W2

0.0 -
Center: 1.745 000 000 GHz

3072 Mbps Freq Reference:  Internal
20 MHz
0.00 dB [On]
100 kHz

Average
Frequency Span: 30.720 000 MHz
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RFoCPRI™ Measurement
Menu Structure: Interference Analyzer - Spectrogram

Link Rate
Measure Setup 3072 Mbps
OBSAIl Parameter | | RX RP3 Type
RFoFiber ™ LTE
Bandwidth
RFoCPRI 1 50MHz
Reset/Restart RX Address
- Valid List
L{ Measure
Layer 2 Time Cursor
Monitoring | On Off
= Layer 2 Term |_| Position
Interference & JDSU 20150507 12:39:20
-1 ' | T Spectrum | | Time Interval Mode: RFOOBSAI Spectrogram
0 sec w ‘» ency ) 000 GHz : F : S Fre ence: Internal
ard:  Band Global al Offset: 0 ( e
speCtrogram S Source Rx RP3 Address
0x0123
™ RSSI | Clear History Tx RP3 Type o

LTE

Spectrum ) Tx RP3 Address
Replayer

0x0123

Tx Clock

Recovered

Port Type

Master Slave
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A

CellAdvisor
RFoOBSAI

Layer 2 Signal Analyzer

48
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RFoOBSAI
RFoOBSAI LTE-FDD Signal Analyzer

- 58 =AM

Step 1: RP3 Address A& Step2: 213 9| Bandwidth A%
Mode RFoFiber RFOOBSAI Verify signal bandwidth using Message count on Layer2 Monitoring

LTE-FDD 5MHz LTE-FDD 10MHz LTE-FDD 20MHz
M Layer 2 SFP/SFP+PORT 1 Current  History ‘
easure

Monitoring Los S 5 L0S LOS
LOF b LOF LOF
Optic Rx Level B Optic Rx Level OpticRx Level
Optic Tx Level Optic Tx Level ?P&’C ;’( |I-EV€|
I Code Violation: Code Violation: ode Violation:
Measure Link Rate OBSAI Rx Add,ress Rx K30.7 Words: Rx K30.7 Words: Rx K30.7 Words
Setup Parameter Valid List Messages Address: Messages Address: Messages Address:

Message Count: 76,800 Message Count: 15,3600 Message Count: 307,200

—Rx Address Valid List————————————————

0x0020 — WCDMA FDD (S: Manual Configurable parameters

- + Bandwidth

gigtf;w - WCOMATED (5 + External Offset

0x0060 — WCDMA FDD (S: \( |

0x01) ) Non configurable parameters
0x0210 - LTE (S: OxL1)

0x0230 — LTE (S: Ox11) * RBW

0x0250 - LTE (S: Ox11) * Span

- ‘ ‘ - ‘

Auto Configurable parameters

* RP3 Address

* RP3 Type

+ Scrambler Code (6.1Gbps only)
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RFoOBSAI
RFoOBSAI LTE-FDD Signal Analyzer

X A
PSS
Ste Signal Analysis

i JD7858 2015-10-02 & 2 .83 E 126'53"11.69
Measure Signal Analyzer LTE-FDD

RFOOBSAI LTE-FDD Constellation Modulation

y: 2.020 000000 GHz 3072 Mbps
B 10 MHz
Band Global E : 0.00dB[On]

Constellation

Data Channel
Subframe #: 0 el

Modulation Analysis

Control Channel

P vs T (Frame) Constellation

Subframe

Power | e o
4 Statistics CCDF 1 NG} {

Error

reshold ime Alignment
Control Channel { cauency eror Peathe

Data

: 7683.69 Allocation Map
Subframe

JD785B 2015-10-02 15:15:42 N 37°28"48.03 E 126'53"12.59
Mode: RFOOBSAI LTE-FDD Subframe Measure Setup
. N enter Freque 0 2072 Mo e GPS CellID
Time Alignment hannel Standard: Band Gioba JOfiset. 0.00d8 s : 1
Error Auto Manual

Miscellaneous @

0
P EVM (%) | Power (dB) |Modulation Type | REG/RBs
Data Allocation 2

g ——
Map cm wm ——

Source

E]
E

FREQUENCY

S

IQ Invert
« IS QHIEJ} CPRIHO|ZEZ EI™sIH, Bix & ZHO

QETI B, C om ’ )@y e
+ 7|2 282 "IQ Invert: On" YL|CH 1 s
* Antenna Porto| 12l LED7} HEE|X| RAo™ HH =S HHY ce Growp 0 0

RS (K=l
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