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Executive Summary

This Broadband Foruniiechnical ReporfTR-114, as part of the Broadband Suite, provides a
set of region specific performance requirements and test methods for VDSL2 modems
implemented in accordance with IT1JG.993.2 (Very high speed Digital Subscriber Line
transceivers 2). Its key value is in the verification of performance such that network
operators may deploy consistent and successful VDSL2 services in their networks.

TR-114accompanie3R-1 1 %DSi2FunctionalityTest Plaw  aTR-@l 3 &\ccuiracyTests
for TestParameter® TR-115 defines the tests for verification of functional requirements
(physical layer and system level)fied in ITU-T G.993.2. TR-138 defines the tests for
verification of the accuracy of the reported test (Physical Layer OAM configuration and
performance monitoring) parameters defined indTG.993.2 and G.997.1.

Changes made from Issue 1 to Issue 2:

(a) Integratedssue 1Corrigenduml andCorrigendum?

(b) The followingsectionwasremoved
(1) Section 8.5Mixed loop impedance testing

(c) The followingissuesvereupdated
(1) Formula 71 and 72, Determining MAEandCalculating MAE

(2) Subsection 7.1.1.3.3, 7.1,2.1.2.2, 7.1 2.3 of Section 7.1Accuracy of loop
simulators and noise sources

(3) SectionA.1.3, Annex ANoiseandA.3, REIN testing for AA8d

(4) SubsectiorB.14.1, B.14.3, B.14.4f Section B.14REIN testing for BA8thow
Section B.15),

(5) SubsectiorB.15.10f B.15, SHINE testing for BA8ow Section B.1p

(6) Table 22 Test procedure for verification of CRC error reportifnpw Table 21)
(7) Table 24 Test procedure for margin verificatignow Table 23)

(8) Table 25 Erasure decoding test in FORCEINP=1 mddew Table24)

(9) Table 28 Erasure decoding test in FORCEINBmode(now Table 26)

(10) Table 52 Fluctuating noise teghow Table 55)

(11) Table 81,Common line settings for BA8c_D&UPBO band profitew Table 92)

(12) Table 87 VDSL20POTS test cases for CRC error reportingfication test(now Table
99)

(13)Table 88 vDSL2dSDNtest cases for CRC error reporting verification tgsiw
Table 100)

(14) Table 89 Downstream margin verification for VDSL20PO{r®w Table 101)
(15) Table 91 Downstream margin verification for VDSU&EDN (now Table 103)
(16) Table 92,Upstream margin verification for VDSL20POTi®w Table 104)
(17) Table 94 Upstream margin verification for VDSLESDN (now Table 106)
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(18) Table 98 REIN test procedure rate adaptive mod@ow table 109)

(19)Table 101 REIN test procedure fixed ratemode(now table 111)

(20) Section 8.4Verification of downstrearfine gains (now Section A.J6 and B.1.3)
(21) Section B.16Combined Noise Impairment test for BABow Section B.17)

(22) Annex D.3.3, D.3.4, D.3.6f Annex D.3,Noise sources for combinedise tests
(now Annex D.4)

(d) The following tests weradded
(1) Performance tests foknnex Aprofile 8a Section A.6
(2) Performance tests for Annex A profile 1&&ction A.7
(3) Performance tests for Annex A profile 1%&ction A.8
(4) Performance tests for AnrdB profiles 30a Section B.18, B.19, B.20 and B.21
(5) Virtual Noise testSection 8.4
(6) PTM throughput test for Annex B profiles 17a and, 3ection 9.1
(7) Long term stability testig for Annex B Section B.2
(8) REIN €sing for Annex B profiles 17a and 30&ction B.22
(9) SHINE esting for Annex B profiles 17a and 30a, Section B.23
(10) G.998.4 retransmissioperformance test in downstream for profile BA8Bonex E
(11) Definition of thePEIN test sequencéAppendixE
(12) Definition of theFluctuating crosstalk noispower test sequengeAppendixF
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1 Purpose and Scope
1.1 Purpose

TR-114provides a set of performance requirements for VD@LY-T G.993.2) modems.

The contents includethe region specifieequirements for North Amieean, European and

Japanese deploymenthich have been identified by the Broadband Forum as being of

speci al i mportance for service operatorso de

1.2 Scope

This test plan facilitates VDSL2 over POTS anwrISDN performance testing. This test

plan embodies definitions of VDSL2 interoperability between one DSLAM and one CPE at a
time and focuses on physical layer testing, as well as validation and verification of selected
higher layer functionaliés

VDSL2 provides significant flexibility iriransceiver functionality through configuration

(e.g., band plans, PSDs, INP, delay) and therefore it is not practical to include tests for all
possible combinations. Since network architectures and deployment practices vary greatly
amongsservice proviers the network conditions (loop models, noise models, loop lengths,
etc.) were selected to represent nominal conditions under which dynamic (interoperability)
performance is tested. This test plan is focused on ensuring laboratory repeatabilitytsuch tha
equipment from different vendors can be easily validated and compared.

It is important to point out that this test pldoesnot replace operators' pdeployment

testing. Specific operator deployment and service requirements, as well as regioa specifi
regulatory requirementspuldimpose additional testa addition tothose described in this
test plan.

The performance points in this test plan are basddSitAM equipment, capable of
providing the maximum allowable pow&SLAM equipment unable torpvide this transmit
power is considered to be out of the scope of this interoperability test plan.

NOTE: There is no requirement for VDSL2 modems to interoperate with G.993.1 (VDSL1)
CPE
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2 References and Terminology

2.1 Conventions

In this Technical Reportseveral words are used to signify the requirements of the
specification. These words amkvayscapitalized. More information can be found be in RFC
2119[13].

SHALL Thiswordor t he term AREQUI REDO, me a
absolute requirement of the specification.

SHALL NOT This phrase means that the definition is an absolute prohibition of the
specification.

SHOULD This word, or the term idecaudeMsE N

valid reasons in particular circumstances to ignore this item, but the full
implications need to be understood and carefully weighed before choos
different course.

SHOULD NOT  This phrase, or the phrase "NOT RECOMMENDED" means that twuld
exist valid reasons in particular circumstances when the particular beha
is acceptable or even useful, but the full implications need to be unders!
and the case carefully weighed before implementing any behavior desc
with this label.

MAY This word, or the term AOPTI ONAL
allowed set of alternatives. An implementation that does not include this
option SHALL be prepared to inteperate with another implementation tt
does include the option.

2.2 Refererces

The following references are of relevancehis Technical ReportAt the time of

publication, the editions indicated were valid. All references are subject to revision; users of
this Technical Reporare therefore encouraged to investigate the possibility of applying the
most recent edition of the references listed below.

A list of currently valid Broadband Forum Technical Reports is published at
www.broadbanedorum.org

Document Title Source Year
[1] TR-115 VDSL2 Functionality Test Plan BBF 2012
Issue 2

[2] G.993.2 Very high speed subscriber line transceivers 2 (VDSL ITU-T 2011
including all in force amendments and corrigenda

[3] G.998.4 Improved impulse noise protection for D&nsceivers [TU-T 2011
including all in force amendments and corrigenda

[4] G.997.1 Physical Layer Management for Digital Subscriber Lit ITU-T 2009

(DSL) Transceivers, including all in force amendment:
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and corigenda

[5] G.996.1 Test procedures for digital subscriber line (DSL) ITU-T 2001
transceivers
[6] G.227 Conventional Telephone Signal ITU-T 1988
[7] TS101271 Access Terminals Transmission and Multiplexing (T ETSI 2009
vi.ili.1 Access transmission system on tfietpairs; Very High
Speed digital subscriber line system (VDSL2)
[8] TS101388 Access Terminals Trangssion and Multiplexing ETSI 2007
v1ia.l (ATTM); Access transmission $gms on metallic acces

cables;Asymmetric yital Subscriber Line (ADSL)
Europen specific requirements

[9] TS1019522 Access, Terminals, Transmission and Multiplexing ~ ETSI 2010
(ATTM); Access network xDSL splitters for European
deployment; Part 2: Generic specification of xXDSL ov
ISDN splitters and xDSL universal splitters

[10] 0600417 Spectrum Management for Loop Transmission Syste ATIS 2003

[11] RFC1242 Benchmarking Terminology for Network Interconnect IETF 1991
Devices

[12] RFC2544 Benchmarking Methodology for Network IETF 199
Interconnection Devices

[13] RFC 2119 Key words fouse in RFCs to Indicate Requirement  |ETF 1997
Levels

2.3 Definitions

The following terminology is used throughout thischnical Report

bit rate term used interchangeably with net data rate

fdelta The maximum fequency separation between two consecutive sample
loop attenuation or noise power during calibration

micro- . . . .

. . Disconnection of the loop for a very short time period

interuption

net data rate Sum of net data rates of all bearer channels

NULL loop DSLAM/ICPE wired fAback to backo
Showtime DSLAM and CPE trained up to the point of passing data

SOS VDSL2 function defined to avoid retrains by rapid reduction of bandw
sync rate term used interchangeably with net data rate

2.4 Abbreviations

This Technical Reportises the following abbreviations:
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ADSL?2
ADSL2plus

ANSI
ATIS
ATP
AWG
AWGN
BER
BT
CPE
CRC
CcVv
CO
dB
dBm
DPBO
DS
DSLAM
EDC
EMI
E2E
ES
ETSI
EU
EUT
FEXT
FX
FPS
HI
High Z
ID

INP
INPMIN

November2012
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Asymmetric digital subscriber line transceivers 2

Asymmetric Digital Subscriber Line (ADSL) transceivérExtended
bandwidth ADSL2

American NationbStandards Institute
Alliance for Telecommunications Industry Solutions
Aggregate Transmit Power

American Wire Gauge

Additive White Gaussian Noise

Bit Error Rate

Bridge Tap

Customer Premises Equipment (modem)
Cyclic Redundancy Check

Code Violation

Central Office

decibels

decibels relative to milliwatts

Downstream Power Backoff

Downstream

Digital Subscriber Line Access Multiplexer
Erasure Decoding

Electromagnetic Interferee

Endto-end

Errored Second

European Telecommunications Standards Institute
ExtendedJpstream

Equipment Under Test

FarEnd Crosstalk

Fixed rate mode

Frames Per Second

High Impulse Noise Protection

High Impedance

Identification

Impulse Noise Protection

Minimum impulse noise protectidor asystem using.3125 kHz
subcarrier spacing

180f 182
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INPMINS

ISDN

ITU

LO

L3

MAC
MAE
MAXNOMATP
MAXSNRM
MINSNRM
MD

ME

MIB
MODEM
NEXT
NOMATP
OAM
OLR

PE

PEO4
POTS
PSD

PTM

RA

RFI

SES
SRA

STP

SUT
TARSNRM
TR
TP100
upPBO
us

November2012
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Minimum impulse noise protection farsystem using 8.625 kHz
subcarrier spacing

Integrated Sevice Digital Network
International Telecommunications Union
Link state zero

Link state three

Media Access Control

Mean Absolute Error

Maximum Nominal Aggregate Transmit Power
Maximum Signal to Noise ratio Margin
Minimum Signal to Noise ratio Margin
Medium Density

Mean Error

Management Information Base

End user device or CPE. Concatenation of ModuB&modulator
NearEnd Crosstalk

Nominal Aggregate Transmit Power
Operations, Administration and Maintenance
On-line Reconfiguration

Polyethylene

Test loop for Annex B testing

Plain Old Telephone Service

Power Spectral Density

Packet Transfer Mode

Rate Adiptive mode

Radio Frequencingress

Severely Errored Second

Seamless Rate Adaptation

Shielded Twisted Pair

System Under Test

Target Signal to Noise ratio Margin
Technical Report

Test loop for Annex B testing
UpstreanPower Backoff

Updream

190f 182
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UTP Unshielded Twisted Pair

VDSL2 Very high speed digital subscriber line transceivers 2
VLOOP-J1 Test loop for Annex C testing

VN Virtual Noise

VTU VDSL2 Transceiver Unit
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3 Technical Reportimpact
3.1 Energy Efficiency

TR-114has no impact on energifieiency.

3.2 IPVv6

TR-114has no impact on IPv6.

3.3 Security

TR-114has no inpact on ecurity.

3.4 Privacy

TR-114has no impact oprivacy.
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4 Common Test Information

4.1 Compliance Requirements

Any DSLAM/CPE combination claimingR-114interoperabity for a specific profile
SHALL comply to the testing requirements for that profilery DSLAM/CPE combination
claiming interoperability for several distinct profil&HALL comply with each of the distinct
profile test requirements.

A modem SHALLachieve at least the minimum required performance in every mandatory
test with each DSLAM for which compliance is claimed, for each VDSL2 profile supported
by the DSLAM/CPE pair.
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5 Equipment Features

Reports of results obtained as a result of tegerfprmed in accordance wiitR-114
SHALL contain, at minimum, the information described in 5.1, 5.2 and 5.3.

5.1 EUT Information

Tablel andTable2 are intendedo provide test engineers and readers of test reports with
sufficient information about thEUT in order to ensure repeatability of results and to allow
for accurate comparisons of reported test results. The tables SHALL be populated prior to
the start ofiny testing and SHALL be included as part of any written test report. All fields
SHALL be populated; if an item is not applicable to BWT, the itemMAY be marked as
"Not Applicablé'.

Table 1: DSLAM information

DSLAM Manufacture r
DSLAM Product Name/Model
DSLAM system software release numb
Line Card Name/Model
Line Card part number
Line Card serial number

Line Card software/firmware release
number

System Vendor ID
Chipset HW version
Chipset FW version

VDSL2 BandProfiles supported:
T AA8d, AA8a, AAl2a

I BA8b,BA8c,BAl12a,BAl7a,BA30a
i BB8b,BB12a,BB17a,BB30a

i CG8d,CG12a,CG17a,CG30a
VDSL2 BandProfiles tested

VDSL2 optional features supported:
i Virtual Noise

VDSL?2 optional features tested
TPSTC encasulation supported:

i PTM

TPSTC encapsulation tested
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CPE Manufacturer

CPE Product Name/Model

CPE software release number

CPE serial number

System Vendor ID

Chipset Manufacturer

Chipse HW version

Chipset FW version

VDSL2 BandProfiles supported:
i AA8d, AA8a, AAl2a

i BA8b,BA8c,BA12a,BAl7a,BA30a
i BB8b,BB12a,BB17a,BB30a
i CG8d,CG12a,CG17a,CG30a

VDSL2 BandProfiles tested

VDSL2 optional features supported:
i Virtual Noise

i Erasure decoding

VDSL2 optional features tested

TPSTC encapsulation supported:
T PTM

TPSTC encapsulation tested

Table 3: CO Spilitter Information

Manufacturer

Product Name/Model

Version number

Serial number

Type (ISDN 2B1Q, ISDN 4B3T, etc.)

Table 4. CPE Splitter Information

Manufacturer

Product Name/Model

Version number

Serial number

Type (ISDN 2B1Q, ISDN 4B3T, etc.)
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5.2 Temperature and Humidity

The ranges of temperaturedainumidity of the test facility, over the entire time tests are
conducted, SHALL be recorded in a manner similar to that showahle5 and SHALL be
included as part of any written test report. The acceptable range of temge&HALL be
between 15 °C (59 °F) and 35 °C (95 °F). The humidity SHALL be between 5% and 85%.

Table 5: Temperature and Humidity Range of Test Facility
Parameter High Low

Temperature

Humidity

5.3 Test Equipment Calibration

A TR-114report SHALL contain test equipment calibration data.
All initial and subsequent ME, MAE values and background noise measurements for all of

the loops and noise used during tests conducted in accondahdeR-114, SHALL be
included as part of any written test report.
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6 Testing Environments

This sectioncontains all the specifications and informatrequiredfor building the basic

testing environmenig(g.test configurations, setup of the simulated network environment,
main settings of the equipment under test) for VDSL2 test cases defined in this test plan.
Different configurations and settings needed for specific test cases are defined in the related
sectbn.

6.1 Test Configurations

Physical layer testin§IAY use test setups without data layer present gjure 1.
OPTIONALLY, these testMAY be performed with data layére. the router and traffic
generator/analyzepresent asiFigure2. When using the test setup with traffic analyzer
present, the mode®HALL beset to a bridged configuration and the row@nfigurationis
OPTIONAL.

Noise Noise
Source Source
y A
High Z High Z
DSLAM |- Y Line Simulator A CPE

Figure 1: Test configuration for Annex A over POTSand Annex B over POTS testing

Noise Noise
Source Source
y
High Z High Z
| DSLAM y Line Simulator Y > CPE
Traffic

Generator/Analyzer

Figure 2: Test setup for configuraions using data layer
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Noise Noise
Source Source
A A
High Z High Z
)
DSLAM % - Y, Line Simulator \ »| Splitter | CPE
»
ISDN
ISDN Terminating
Terminating Impedance
Impedance
ISDN Noise
ISDN NOISG -------------------

Figure 3: Test configuration for Annex B over ISDN(all BBxx profiles with the
exception of BB30a réated profiles) and Annex C over TCM-ISDN testing

NOTE: Test configuration for testing Annex B over ISDN profiles up to 17MHz contains the
splitters (seéigure3) while for testing 30 MHz profiles the test configuration is witho
splitters (seéigurel).

6.2 System Under TestSettings

6.2.1 Band Profiles

Band Profiles are used to describe the VDSL2 profile under test. The structure of the
abbreviation used throughout the document for Band Profiles is awd$ollo

The abbreviation begins with a letter designating the G.99B&nnex to which the profile
refers. The next letter refers to the USO type of the profile, hence indicating profiles for

1 AA: G.993.2 Annex A with USO corresnding to Annex A of G.992.5 (VDSL2 over
POTS)

1 BA: G.993.2 Annex B with USO corresponding to Annex A of G.992.5 (VDSL2 over
POTS). Note that the same abbreviation is used for profile 17a where USO is not
available

1 BB: G.993.2 Annex B with USO correspondito Annex B of G.992.5 (VDSL2 over

ISDN)
1 CG: G.993 Annex C (VDSL2 over TCMSDN). NotethatUSO is not available.

The next symbols are the numeric and letter description of the profile &de8ly, 8c, 12a,
17aand30a). Common band profileareprovided inTable®6.
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Annex A
VDSL2 Band - profile AA8d AA8a AAl2a
Profile 8d 8a 12a
Annex A A A
Limit PSD Mask ALIG0932 | ALG0932 | AL/ 632
EU32 EU32 EU32
USO type (see Table (see Table (see Table
A.2/G.993.2) | A.2/G.993.2) | A.2/G.993.2)
MAXNOMATPds +14.5 dBm +17.5 dBm +14.5 dBm
VDSL2 Band - profile AAl7a
Profile 17a
Annex A
Limit PSD Mask A.Jg%;az
EU32
USO type (see Table
A.2/G.993.2)
MAXNOMATPds +14.5 dBm
Annex B
VDSL2 Band-profile BA8b BA8c BAl12a BAl7a
Profile 8b 8c 12a 17a
Annex B B B B
Limit PSD Mask 998M2x-A | 997MIc-A7 | 998M2x-A 9985678'\32"'
(short name) (B8-4) (B7-1) (B8-4) (BS-8)
USO type A A A N/A
MAXNOMATPds +20.5 dBm +11.5 dBm +14.5 dBm +14.5 dBm
VDSL2 Band - profile BA30a
Profile 30a
Annex B
Limit PSD Mask 99858%'\82)‘
(short name) (B8-13)
USO type N/A
MAXNOMATPds +14.5 dBm
Annex B
VDSL2 Band-profile BB8b BB12a BB17a BB30a
Profile 8b 12a 17a 30a
Annex B B B B
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Limit PSD Mask 998M2x-B 998-M2x-B 99&25_'5817 Mgfxgﬁagg?\ﬂ
(short name) (B8-6) (B8-6) (B8-12) (BS-15)
USO type B B B N/A

MAXNOMATPds +20.5 dBm +14.5 dBm +14.5 dBm +14.5 dBm
Annex C
VDSL2 Band-profil caG8d CGl2a CG1l7a CG30a
Profile 8d 12a 17a 30a
Annex C C C C
Tables G9 and| Tables G9 and| Tables C9 and| Tables G9 and
Limit PSD Mask C-10/ G.993.2| C-10/ G.993.2| C-10/ G.993.2| C-10/ G.993.2
(VDSL2 above| (VDSL2 above| (VDSL2 above| (VDSL2 above
(short name) TCM_ISDN | TCM_ISDN | TCM_ISDN | TCM_ISDN
band) band) band) band)
USO type N/A N/A N/A N/A
MAXNOMATPds +14.5dBm +14.5dBm +14.5dBm +14.5dBm

6.2.2 Line Settings

6.2.2.1Common Line Settings

This section defines the modem settings of param#tatare commond the configurations
of the SUT in this test planCommon line settings are providedTiable7.
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Table 7: List of common line settings for VDSL2 performance tests

Parameter

Setting

Description

All paraneters but those specified beloy Default

value

Power management state forced (PMS| O

Power management state enabling 0

(PMMode)

Loop diagnostic mode forced (LDMF) | O

Automode cold start forced 0

DPBO off

UPBO off Activated for Annex Aand AnnexC
tests For Annex A testslJPBO
settings vary based on tpeofile
under test.

RFI notches off

MAXSNRMds FFFFRe

MAXSNRMus FFFRs

TARSNRMds 6 dB

TARSNRMus 6 dB

MINSNRMds 0dB

MINSNRMus 0dB

MSGMINds 16 kbps

MSGMINus 16 kpbs

Preemption ofon flag, ds 0046

Preemption option flag, us 0046

Short packet option flag, ds 006

Short packet option flag, us 006

FORCEINP 1

6.2.2.2General Line Settings
This section definethe profile latency and INP settingd the SUT Deviations from thes
modem settings are indicated in the description of each test or test s€&xtioeral line

settings are provided ihable8.

November2012

© The Broadband Forumll rights reserved.

300f 182



VDSL2 Performance Test Plan TR-114Issue2

Table 8: General line settings

General line-setting Parameter Setting Desciiption
delay_maxds S1 Special value S1 as defined in
Section 7.3.2.85.997.1[4]
F-1/0 indicating that S and I the
downstreanSHALL be
seected such tf
D=1
delay_maxus S1 Special value S1 as defined in
Section 7.3.2.85.997.1
indicating that S and I the
upstreanSHALL be selected
such that S O
INP_min,ds 0 symbols
INP_min,us 0 symbols
|-8/2 delay_maxds 8 ms
delay_maxus 8ms
INP_min,ds 2 symbols
INP_min,us 2 symbols
delay_maxds S2 Special value S2 as defingd
Section 7.3.2.85.997.1
1-1/0 indicating a delay bound of 1
msin the downstream
delay_maxus S2 Special value S2 as defohan
Section 7.3.2.85.997.1
indicating a delay bounaf 1
msin the upstream
INP_min,ds 0 symbols
INP_min,us 0 symbols
1-32/16 delay_maxds 32 ms
(not applicable for | delay_max us 32 ms
30MHz profiles) INP_min,ds 16 symlols
INP_min,us 16 symbols
NOTE: For profiles up to 17MHz, INPMIN SHALL be set to INP_mkor 30MHz
profiles INPMIN8 SHALL be set to 2lNP_min.

6.2.2.3Specific Line Settings

Nomenclaturedopted for thepecificline settings is as follows:

1 The firsttwo letters describe whether the SUT operates in ratetae (RA) or fixed
rate (FX)mode

November2012 © The Broadband ForurAll rights reserved. 310f 182



VDSL2 Performance Test Plan TR-114Issue2

1 The next one or two letters describe the profile latency and INP settings according to
Table8 (Fast or Interleaved).

1 The following two nunbers are the upper limits of the downstream and upstream rates
rounded and expressed in Mbps.

Table 9: Specific line settings

Specific General | RA-Mode | DS net datarate US net datarate
. : : . (kbit/s) (kbit/s)
line-setting line-setting
(max- min) (max-min)
RA_F_150_150 F-1/0 AT_INIT 150000128 15000064
RA | 150 150 1-8/2 AT_INIT 150000128 15000064
FX_1 027 _002 1-8/2 Manual 2700027000 20002000
FX_1 014 001 1-8/2 Manud 1400614000 10061000
FX_1_040_006 1-8/2 Manud 40400-40400 5700-5700
RA | 096 056 1-8/2 AT_INIT 96000256 56000128
RA | 105 105 1-1/0 AT_INIT 10496064 10496064
RA_HI_150 150 [-32/16 | AT_INIT 150000128 15000064
FX_HI_0082 0032 | 1-32/16 Manud 82008200 32003200
FX_HI_0080 002 | 1-32/16 Manud 80008000 3200-3200
FX_1 023 008 1-8/2 Manual 2300623000 8000-8000
FX_1_021_008 1-8/2 Manual 2100621000 80008000
FX_1_014_005 1-8/2 Manual 1400614000 50005000
FX_1 010 0026 1-8/2 Manual 1000610000 26002600
FX_1 007_0007 1-8/2 Manual 700067000 700700
RA _|_098_058 1-8/2 AT_INIT 9800632 5800032
RA_|_150_096 1-8/2 AT_INIT 150000256 96000128
FX_1 060 020 1-8/2 Manual 50000-50000 20000-20000
FX_1 060 015 1-8/2 Manual 50000-50000 15000-15000
FX_1_075_025 1-8/2 Manual 75000-75000 25000-25000
FX_1_080_015 1-8/2 Manual 80000-80000 1500015000

6.2.3 Profile Line Combinations

Common bangrofiles as described section6.2.1above are combined with line settings
described in sectiof.2.2to specify thecommon settings for a system under test. Without

enumerating each combination a new nomenclature is formed using the concatenation of the

two common setting nomenclatureBable10 provides a few examples of these
combinations wthout a complete listing of all of the expected combinations. Actual
combinations to be used in Annex A, Annex B and Annex C teStH@LL be specified in

the test setup descripti@as listed in appendix.C
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Table 10: Concatenatedcommon settings, testing combination description

Band-profile Specific line-setting Profile-line combination
AA8d RA | 096 056 AA8d UPBO RA | 096_056
AAl2a RA_1 098 058 AAl12a UPBO RA | 098 058
AAl7a RA | 150 096 AAl7a_UPBO_RA | 150 096
BAl2a RA | 150 150 BAl12a RA | 150 150
BB17a RA_F 150 150 BB17a_RA_F 150 150
BA8c_ D&UPBO FX_HI_0082 0082 BA8c_D&UPBO_FX_HI_ 0082 0032
etc. etc. etc.

6.2.4 Test Plan Passing Criteria

For an SUT to pass this Test Plan for one oMB&L2 bandprofiles definedn Table6, it is
required that the SUT pass the seploysical layeperformance testases, common and
region specifiapplicable to that barprofile as well as higher layer test cases if applicable
to that baneprofile and supported typef the TPSTC layer.

6.3 Test Setup
6.3.1 Splitter Requirements

6.3.1.1Splitter Requirementsfor Annex B Testing
Splitter requirements for Annex B are as defined inl0$952-2 [9].

6.3.1.2Splitter Requirementsfor Annex C Testing

Splitter requirerants for Annex C are as defined in G.993.2 Ann&§CG (Service Splitter)
[2]. ISDN ports of ISDN splitters SHALL be terminated by 110 ohms.

6.3.2 Loop Models

6.3.2.1Loop Modelsfor Annex A Testing

The common loop models for Annex A parhance testing consist of both straight loops and
loops withbridgedtaps(BT). The 26 AWG loopsredefined inTablell The 26 AWG
bridged tapped loops have the topology showrigure4.
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Table 11: 26 AWG straight test loops forAnnex A testing

Initial Length (ft) | Final Length (ft) | Increment (ft) | # of Loops
Very Short 300 900 300 3
Short 1200 4000 400 8
Medium 4500 4500 500 1
Long 5500 8500 1000 4
26 AWG BT
DSLAM 24?0\?/'VG
O {) CPE

e« 26 AWG Length=A — ]
Figure 4: North American bridged tap topology

6.3.2.2Loop Modelsfor Annex B testing

For test cases applicable to systems using G.993.2 Annex B (Eutbpddop types are
straight homogeneous loops PEO4 and TP100 defined #i0T371[7] Annex ZA.3. Loop
type PEO4SHALL be used for all Annex B band profiléBaple6), except the BA8c, for
which the loop TP108HALL apply.

6.3.2.3Loop Modelsfor Annex C testing

For test cases applicable to systesiag G.993.2 Annex C (Japan), the loop type is
VLOOP-J1 (0.4mm PE cables with straight homogeneous loop topologies) as defined in
G.993.2 section C.6,12].

6.3.3 Noise Models

This section specifies noise models relevant for tlee@tion of the test cases defined within

this test plan. Given the broad set of VDSL2 configuration options and of relevant legacy
broadband depl oyments (ADSL1/ 2/ 2plus, SDSL,
reference noise scenaribB\Y become quite highThe reference noise models specified for

this Test Plan have been chosen as a reasonable compromise between covering a challenging
set of noise conditions while keepiagnanageableverall number of tests.

6.3.3.1Noise Modelsfor Annex A testing

The noiseused for testing oAA8d bandprofile is derived using a piesgise continuous
downstream transmit level having total power equal to the maximum nominal power of the
SUT. The VDSL2 transmit spectrum used to calculate the crosstalk nalsénsdin Table

12. The ADSL2plus transmit spectrum used to calculate the crosstalk noise are defined in
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Tablel6andTablel7. These transmit spectra are then used with the FEXT and NEXT
coupling functions described WTIS 0600417[10] AnnexA to produce the crosstalk noise
for each loop length. Tablegth the AA8d crosstalk noisareprovidedfor information only
in AppendixD, Table1l91andTable192

Table 12: VDSL2 transmit level for noise calculationsor AA8d

Lo o p 8600D L 0 0 p400GO Loops >3600t Loops >4000t
Downstream Upstream Downstream Upstream
Freq PSD Freq PSD Freq PSD Freq PSD
(kHz) | (dBm/Hz) | (kHz) | (dBm/Hz) | (kHz) | (dBm/Hz) | (kHz) | (dBm/HZz)
0 -101 0 -101 0 -101 0 -101
3 -101 3 -101 3 -101 3 -101
4 -93.0 4 -96.0 4 -93.0 4 -96.0
80.0 -76.0 25.875 -37.3 80.0 -76.0 25.87 -36.0
5
138.0 -53.1 138 -37.3 138.0 -50.4 138 -36.0
1447 -53.1 242.9 -93.2 1622 -50.4 242.9 -93.2
3488 -53.1 686 -103 1840 -50.4 686 -103
3749 -53.5 1200 -110 3749 -53.5 1200 -110
3750 -80.0 2200 -115 3750 -80.0 2200 -115
3925 -100 3450 -110 3925 -100 30000 -115
4500 -112 3575 -103 4500 -112
5025 -103 3750 -80.0 12000 -112
5200 -80.0 3751 -53.0 30000 -112
5201 -55.0 5199 -53.0
8499 -55.0 5200 -80.0
8500 -80.0 5375 -100
8675 -107 5500 -115
12000 -112 8200 -115
30000 -112 30000 -115
The VDSL2 transmit spectrum used to calculate the crosstalk flooidé\8a is defined in
Tablel3.
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Loops 3600ft L 0 0 p49000fD Loops >3600ft Loops >4000ft
Downstream Upstream Downstream Upstream
Freq PSD Freq PSD Freq PSD Freq PSD
(kHz) | (dBm/Hz) | (kHz) | (dBm/Hz) | (kHz) | (dBm/Hz) | (kHz) | (dBm/HZz)
0 -101 0 -101 0 -101 0 -101
3 -101 3 -101 3 -101 3 -101
4.1 -93 4 -96 4.1 -93 4 -96
80 -76 25.875 -37.3 80.0 -76 25.875 -36
138 -46.6 138 -37.3 138.0 -45.3 138 -36
1447 -46.6 242.9 -93.2 1375 -45.3 242.9 -93.2
1622 -50 686 -103 1622 -50 686 -103
3749 -53.5 1200 -110 3749 -53.5 1200 -110
3750 -80 2200 -115 3750 -80 2200 -115
3925 -100 3450 -110 3925 -100 5500 -115
4500 -112 3575 -103 4500 -112 8200 -115
5025 -103 3750 -80 12000 -112 30000 -115

5200 -80 3751 -53 30000 -112

5201 -55 5199 -53

8499 -55 5200 -80

8500 -80 5375 -100

8675 -107 5500 -115

12000 -112 8200 -115

30000 -112 30000 -115
The VDSL2 transmit spectrum used to calculate the crosstalkfiooidéd12ais defined in
Tablel14.
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Table 14: VDSL2 transmit level for noise calculations for AAl12a

L o 0o p280GO| L 0 o p3S0G0O | 280Gt<Loops Loops > Loops >
04000t 3600t 4000t
Upstream Downstream Upstream Downstream Upstream
Freq PSD Freq PSD Freq PSD | Freq PSD | Freq PSD
(kHz) | (dBm/ | (kHz) | (dBm/ | (kHz) | (dBm/ | (kHz) | (dBm/ | (kHz) | (dBm/
Hz) Hz) Hz) Hz) Hz)
0 -101 0 -101 0 -101 0 -101 0 -101
3 -101 3 -101 3 -101 4 -101 3 -101
4 -96 4.1 -93 4 -96 4.1 -93 4 -96
25.875 | -37.3 80 -76 | 25.875| -37.3 80 -76 | 25.875| -36
138 -37.3 138 -53.1 | 138 | -37.3 | 138 | -50.4 | 138 -36
242.9 | -93.2 3448 | -53.1 | 2429 | -93.2 | 3488 | -50.4 | 2429 | -93.2
686 -103 3749 | -535 | 686 -103 | 3749 | -53.5 | 686 -103
1200 -110 3750 -80 1200 | -110 | 3750 -80 1200 | -110
2200 -115 3925 -100 2200 | -115 3925 -103 2200 -115
3450 -110 4500 -112 3450 | -110 4500 -112 8501 -115
3575 -103 5025 -103 | 3575 | -103 | 5025 | -112 | 30000 | -115
3750 -80 5200 -80 3750 -80 5200 | -112
3751 -53 5201 -55 3751 -53 5201 -112
5199 -53 8499 -55 5199 -53 8499 -112
5200 -80 8500 -80 5200 -80 8500 | -112
5375 -100 8675 -107 | 5375 | -100 | 8675 | -112
5500 -115 12000 -112 5500 | -115 | 12000 | -112
8200 -115 30000 -112 | 30000 | -115 | 30000 | -112
8325 -100
8500 -80
8501 -54
11999 -54
12000 -80
12175 -107
12300 -112
30000 -115

The VDSL2 transmit spectrum used to calculate the crasstesefor AAl7ais defined in

Table15.
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Table 15: VDSL2 transmit level for noise calculations for AAl7a

L 0 0 p2200fD L o o ps | 2200fkLoops | 2800ftcLoops
2800ft 03600ft 04000ft
Downstream Upstream Downstream Upstream
Freq PSD Freq PSD | Freq PSD Freq PSD
(kHz) | (dBm/H | (kHz) | (dBm/ | (kHz) | (dBm/ | (kHz) | (dBm/
2) Hz) Hz) Hz)
0 -101 0 -101 0 -101 0 -101
3 -101 3 -101 3 -101 3 -101
4.1 -93.0 4 -96 4.0 -93.0 4 -96
80 -76.0 | 25.875| -60 80 -76.0 | 25.875| -54
138 -54.8 138 -60 138 -53.1 138 -54
3488 -54.8 2429 | -93.2 | 3488 | -53.1 | 2429 | -93.2
3749 -54.5 686 -103 3749 | -53.5 686 -103
3750 -80 1200 | -110 3750 -80 1200 | -110
3925 -100 2200 | -115 3925 -103 2200 | -115
4500 -112 3450 | -110 4500 -112 3450 | -110
5025 -103 3575 | -103 5025 | -112 3575 | -103
5200 -80 3750 -80 5200 -80 3750 -80
5201 -55 3751 -53 5201 -55 3751 -53
8499 -55 5199 -53 8499 -55 5199 -53
8500 -80 5200 -80 8500 -80 5200 -80
8675 -107 5375 | -100 8675 | -107 5375 | -100
10500 -115 5500 | -115 | 12000 | -112 5500 | -115
11825 -115 8200 | -115 | 30000| -112 | 30000| -115
12000 | -80.0 8325 | -100
12001 | -60.0 8500 -80
17664 | -60.0 8501 -54
21000 | -80.0 11999 | -54
21450 | -107 12000 | -80
30000 -112 12175 | -107
12300 | -112
30000 | -115
NOTE: the testing bAA17a bandprofile is limited to 160& so
PSDs described beyond that are for information only.
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Table 16: ADSL2plus downstream transmit level for noise calculations

Frequency Range (kHz) PSD (dBm/Hz)

0 < freq O -101.0
4<freq O 80 -96.0 + 4.63 x log(freq/4)
80 < freq O -76.0 + 36.98 x logffreq/80)

138 < freq O -40.0

1104 < freq -40- 18.02 x log(freq/1104)
1622 < freq -50-2.92 x log(freq/1622)
2208 < freg -51.31 64.74 x log(freq/2208)
2500 < freq ( -62.97 78.10 x log(freq/2500)
3001.5 < fred -83.51 246.69 x log(freq/3001.5)
3175< freq O -103.5
3750< freq O -103.5i 36.05 x log(freq/3750)

4545 < freq -113.5

Table 17. ADSL2plus upstream

transmit level for noise calculations

Frequency Range (kHz)

PSD (dBm/Hz)

0 < freq O -101.0
4 < freq O 2 -96.0 + 21.5 x log(freq/4)
25.875 < fre -38.0
138 < freq ( -38- 72.0 x log(freq/138)
243< freq O -97.01 15.0% logo(freq/243)
686 < freq O -110
1411 < freq ( -112

6.3.3.2Noise Modelsfor Annex B testing

Noise models foAnnex B testing of the 8b, 1247aand 30&vDSL2 over POTS and
VDSL2 over ISDN systems consist of two components, self crosstaldiandesstalk.
This excludes the noise model for profile 8c that is purely self crosstalk. The noise models
represent medium density scenarios MD_EX, MD_CAB&d MD_CAB72where the SUT
is deployed:
1 from thelocal exchange (MD_EX);
1 from a street cabindbcated a7 dBattenuation(al MHz) from thelocal
exchange MD_Cab27
from a street cabinet located at 72 dB attenuation(at 1 MHz) from the local
exchange MD_Cab72);

For each of the noise modéte number of self disturbers and a link to the equivaidien
noise PSD profiles is provided together with the associated VDSL2gyafikk in Tablel18.

1
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Noise models for the barmgtofiles with the activated DPBO and UPBO are defined in
appropriate performance sections. In gendhal selfdisturber PSCBHALL alwaysbe
associated to the basuaiofile.

Table 18 Noise models forAnnex B testing

Noise Band- ETSI noise Number of | Alien noise disturber
model profile scenario self disturbers | frequency profiles
n_BA8b BA8Db MD_EX

= = 13 see AnnexD.1
n_BB8b BB8b MD_EX
n_BAl2a BAl2a MD_CAB27
n_BBl2a BB12a MD_CAB27

= = 15 See AnneD.2
n_BAl7a BAl7a MD_CAB27
n_BBl7a BB17a MD_CAB27
n_BA30a BA30a MD_CAB72

= = 15 SeeAnnexD.3
n_BB30a BB30a MD_CAB72

6.3.3.3Noise Modelsfor Annex C testing

The noise models for Annex C atefined inSection 6.25.993.2. The noise is injected at
either the DSLAM or CPE péfigure3.

T AWGN =-140dBm/Hz AWGN; impairment to VDSL2 downstream and upstream
signals

T XTr=9 VDSL2 self NEXT and FEXT (99% cumulative case); impairment to the
received signal &fPE(VDSL2 downstream signal).

T XTc =9 VDSL2 selfNEXT and FEXT (99% cumulative case); impairment to the
received signal @2SLAM (VDSL2 upstream signal).

Where, XTr and XTc are simulated from the disturber PSD of CG30arafite, and are
applied to all bangbrofile test cases.

Four kinds of the nge sources are used for testing.

1. AWGNr SHALL be injected at th€PEinput port side.

2. AWGNCc SHALL be injected at thBSLAM input port side

3. (XTr+AWGNr) SHALL be injected at th€PEinput port side

4. (XTc+AWGNCc) SHALL be injected at thBSLAM input port side
Wher e, A+0 expresses power sum.

6.3.4 Noise Injection

The Thevenin impedance of all differential neg®ipling circuits connected to the test loop
SHALL be greater than 4000 Ohms referred to a 100 Ohm impedanceSexstioh
5.1.2.7G.996.1[5]) for a frequency range from 20kHz to 30 MHz.
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7 Test Equipment Requirements and Calibration

The following list of test equipment are used in VDSL2 performance testing:
Loop simulator

Protocd traffic simulator/analyzer with matching netwarkerfaces
Ethernet switch/router

PC with USB/Ethernet interface

Noise sources for both ends of the line (loop simulator integral noise sources or
arbitrary waveform generators)

= =4 =4 -4 -9

All these tools are part of configurations identifiedrigure1l1 Figure3. The Ethernet
switch/router and PC used for throughput tes8htALL have adequate performance such
that they do not affect the measurbrbighput over the VDSL2 link-he Etherneswitch or
smulatorMAY be removed if traffic simulator/analyzer in use is capable of terminating the
IP traffic directly from the DSLAM.

7.1 Accuracy of loop simulators and noise sources
7.1.1 Loop Simulators

7.1.1.1Attenuation

For the loop simulator used in testing, the simulated loopiattem SHALL be measured

over the frequency bar(fll, f2) given byTable19 for the different annexes. At least one
measurement SHALL be made per fdelta interval. The Mean Error (ME) and Mean Absolute
Error (MAE) of the measuresimulated loop attenuation values (in dB), relative to the
theoretical loop attenuation values (in dB), SHALL be calculated.

7.1.1.1.1 North American Annex A testing

Loop Attenuationwhich corresponds to the insertion lossexpressed in dBndSHALL be
calculaed from RLCG parameters using twort ABCD modeling methodology as specified
in Section B.3.1ATIS 060041 7[10] (for both straight loops and loops with bridge taps).

The RLCG cable paramete8$1ALL be as specified in Tab{e-2 "Cable model parameters
for 26 AWG twisted pair cable" and Tab(&6 "Cable model parameters for 2VG twisted
pair cable'of ATIS 0600417

7.1.1.1.2 European Annex B testing

Loop Attenuationwhich corresponds to thesertion lossis expressed in dBndSHALL be
calculated from RLCG parameters using fpat ABCD modeling methodology as specified

in Section B.3.1ATIS 0600417 The line constants for PEO4 and TP100 cables are specified
in Table ZA.13Annex ZA.2 of TS101271[7].

7.1.1.1.3 Japanese Annex C testing

Loop Attenuation which corresponds to the insertion loss expressed3RABL be
calculated from RLCG parameters as specifie8antionC.6.1.2 and C.6.1.8f G.993.2[2].

November2012 © The Broadband ForurAll rights reserved. 410f 182



VDSL2 Performance Test Plan TR-114Issue2

7.1.1.1.4 Calibration Related Infonation
Frequency boundaries used for defining test calibration are providedbial9.

Table 19: Loop calibration frequency boundaries for VDSL2

Profile Band | f1 (kHz) f1 (kHz) f1 (kHz) over f2 fdelta
Plan | over POTS | over ISDN | TCM-ISDN | (MHz) (kHz)
8a, b,c,d| 998 24 120 640 8.520 12
997 24 120 N/A 8.844 12
12a 998 20 120 640 12.000 20
997 20 120 N/A 12.000 20
12b 998 120 120 N/A 12.000 20
997 120 120 N/A 12.000 20
17a 998 120 120 640 17.670 30
997 120 120 N/A 17.670 30
30a 998 150 250 640 30.000 50
997 150 250 N/A 30.000 50

NOTE: Other loop calibration frequency boundarie\Y be required for testing band
profiles beyond those specified in this document.

The maximumattenuatiorA max for usein estimating MAE and ME for the loop simulator
SHALL be used from the frequency dependEaible 20.

Table 20: Maximum attenuation for loop simulator calibration

Frequency (MHz) Amax (dB) (NOTE)

0.025 90

1.104 90

1.622 85

3.750 82

5.200 82

7.500 80

15.00 80

15.05 70

30.00 70
NOTE: Values of Amax in betweendlirequency pointSHALL be interpolated using
log frequency scale.

Mean Absolute Error (MAE) and Mean Error (ME) for loop X @iven by:
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Formula 7- 1. Determining MAE

e @
1 & .. .. u
MAELoopX N, +N. Cg a |Ah| - Al'i|+ a ‘ j' A\/IAXJ‘O
j e' {ATi¢Anaxj} eAn Avaxi a u
e |AR] AMAXj< OSU u
Formula 7- 2: Calculating ME
e 4
.. u
Mo =5 § alyA) & [a Awl
j el {AF\¢AT13XJ} eAT] ANIAXJ 1] l:l
|AR] AMAX]< ()5U u
[positive error = too much attenuatlon]
Ari = Attenuation sample, in dBf the measured loop X
A+ = Attenuation sample, in dB, of the theoretical loop X
The index Ai 0 belongs to a set defined by

steps of fdelta or less and taking into account only those points betweenf2lfandhich
AT OAMaX dB .

N; is the number of elements in the above set.

The index fAj 0 belongs to a set defined by

steps of fdelta or less and taking into account only those points between f1 anatizfo

N; is the number of elements in the above set.

The loop simulatoSHALL be compensated by adjusting the loop length such that the
absolute value of ME is minimized while maintaining an MAE less hadB. This
accuracy requiremei®HALL apply for all test loops.

7.1.1.2Average noise floor

The average noise floor in thereline simulatorfSHALL be lower than 150dBm/Hz within
the VDSL2 band.

7.1.1.3Impedance

7.1.1.3.1 Input impedance for North American Annex A testing

Input ImpelanceSHALL be calculated from RLCG parameters using-poot ABCD
modeling methodology as specifiedSection B.3.1ATIS 060041 Tfor both straight loops
and loops with bridge taps).

The RLCG cable parameteB$lALL be as specified Table-2 "Cable modeparameters for
26 AWG twisted pair cable” and Tab{&6 "Cable model parameters for 2%/G twisted
pair cable'of ATIS 0600417.
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7.1.1.3.2 Input impedance for European Annex B testing

InputimpedanceSHALL be calculated from RLCG parameters using-pwot ABCD
modding methodology as specified 8ection B.3.1ATIS 0600417 The line constants for
PEO4 and TP100 cables are specifiediable ZA.13Annex ZA.2 (normative) of TS101271

7.1.1.3.3 Impedance @mpensation method

The impedance compensatiSRALL be based on a diffence in injected noise powdol
capturingthe impact on the datate).

The difference in injected noise power due to the variance of the input impedance of the
wireline simulatoiSHALL have a mean absolute error (MAE) of less than 0.5 dB from the
injected noise power using the theoretical input impedance, measured witOtizhm
termination impedance.

The difference in injected noise power is calculated in dB accordiRgrtaula 7 3.
Formula 7- 3: Noise injection power difference calculation
Dp, =1000g, o( P3ur) - 10009, o( Poit’)

ZR (1) (1) [
1Zh n(F) +Z, (1))

in,sim

| ZR (1) (1) |

in,loop

1Z3 oop( F1) +Z0(1)]

in,loop

:10dbglo( ) - 10@3910( ) dB

where:

f, =frequencyatsample
sim

pOUt

P9 = measurechoisep oweratfrequencyi

Z-R

in,sim

Z-R

in,Jloop

= simulatednoisep oweratfrequencyi

=theoretichinputimpedance

= actualinputimpedance

The mean absolute error is definedcormula 7 4.

Formula 7- 4: Input impedance MAE

MAE(DP) =~ & [Op)|
bins i
where:
MAE(Dp) = MeanAbsoluteError
N,ins = NUmMberof noisepowersamples

Dp =i" powerdifferencedefinedin formula7 - 3

and the sm is over those bins in the passband where the insertion loss is less ¢tigan 90
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7.1.1.3.4 Input impedance for Japanese Annex C testing

Input Impedanc&HALL be calculated from RLCG parameters as specifi&iertion
C.6.1.2 and C.6.1.8f G.993.2.

7.1.1.4Phase

7.1.1.4.1 North American Region

PhaseSHALL be calculated from RLCG parameters using-pwot ABCD modeling
methodology as specified Bection B.3.1ATIS 06004 17(for both straight loops and loops
with bridge taps). The RLCG cable paramef&ALL be as specified in Tde C-2 "Cable
model parameters for 8/ G twisted pair cable” and Tab&6 "Cable model parameters
for 24 AWG twisted pair cablebf ATIS-0600417

7.1.1.4.2 European Region

PhaseSHALL be calculated from RLCG parameters using-pot ABCD modeling
methodology aspecified inSection B.3.1ATIS 0600417 The line constants for PEO4 and
TP100 cables are specifiedTiable ZA.13Annex ZA.2 of TS101271.

Mean Average Percentage Error for Phase deld#LL be defined as ifFomula 7 5.

Formula 7- 5:Mean average percent error

1 PD PDci
MAPEPD = 100 x — x cable ™sim
N N PDcable

where:
{Phase Delay() = unwrapped(phaséj ) /f) ( 2 °
1if is the frequency
TPDcavieis the PhasBelay for a theoretical loop, and
TPDsim is the measured PsaDelay for the simulator,
TN is the number of frequencies used in the averaging.

Mean Average Percentage Error for Group DE&ALL be defined as ifFormula 7 6.
Formula 7- 6: Group delay meanaverage percentage error

®cable Dsim
N cable

1
MAPEGD = 100 x NX

where:
1GDcavieis the Group delay for a theoretical loop
1GDsim is the measured Group delay for the simulator,
TN is the number of frequencies used in the averaging.

Points where |GRud is 00.1 microsecondSHALL NOT be included in the sum and N
SHALL be adjusted accordingly.

The maximum MAPE(PD$SHALL be 7%
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The maximum MAPE(GDBHALL be 7%

The measurement of PD and GD, as defined above, SHALL be made over the frequency
range apppriate to the profile, as definedTmble19. The lowest frequency measured
SHALL be as defined ifable19, the highest frequency measured SHALLtle lower
frequerty of EITHER of the following:

1. Thelowest frequency where the insertion loss begins to exceed Amax.

2. The highest frequency defined for the profile, a$aile19.
At least one PD and GD measurement SHALL be made withinfdattainterval, as
defined inTable19.

The Group delay is defined using thermula 7 7.
Formula 7- 7: Group delay formula

phasq 1 phasq+1
2" x fi,1 fi 1

GO =

where

1 phase is the unwrapped phase in radians

1 thedifference in frequency betweem fand f SHALL be fdelta as peFable19
GD is not calculated or used at the two end frequencygoint

7.1.2 Noise sources

Each nois6SHALL be measured independently at the VTU terminal. SRHALL be done

for one noise source at a time, usingWLL loop. For North American casdsoth VTUs are
replaced by an 100 Ohm (£1%) resistor. For European cases the method&egtian
ZA.1.1.1TS101271SHALL be usedwith both VTUs each replaced by 400 Ohm(+1%)
resistor The measured noise will be impacted by the noise generator tolerance, the coupling
circuit tolerance, cabling tolerance and noise pickup.

At least one measureme®HALL be made per 10 kHz interval. The Mean Error (ME) and
Mean Absolute Error (MAE) of the measured simulated noise level values (in dBm/Hz),
relative to the theoretical noise level values (in dBm/ISHALL be calculated. The noise
calibration frequency ranges f1 and 2 for testing of the various VDSL2 pr&fléd.L be
identical to the frequencies specified for loop calibration for the same testia(deé9).

Mean Absolute Error (MAE) and Mean Error (ME) for noise X are given by:

Formula 7- 8: Noise MAE calculation

M AE noisex = % a ‘PR - F’Ti‘

.- fl
il fpﬂ 2_140dBnY Hz;f/]
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Formula 7- 9: Noise ME calculation

M E noisex = ﬁ a._ (PR - PTI)
il'};éPTi 2-14O‘JBm/Hz§'

NOTE: Positive error indicates excessive noise power

where:
Pri= power sample, in dBm/Hz, of the generated noise X
Pri = powersample, in dBm/Hz, of the theoretical noise X

The index Ai 0 belongs to a set defined by th
steps ofdelta or less and taking into account only those points between f1 and f2 for which
Pri O-140dBm/Hz.

N is the number of elements in the above datise measurement resolution bandwidth
SHALL be 10 kHz.

The noise generat&@HALL be compensated such that the absolute value of ME is
minimized while maintaining an MAE less than 0.5 dB.

NOTE: For noise calibration, there is measurement uncertainty that can not be compensated,
consisting of the following contributions:

absolute amplitude accuracy

vertical linearity

frequency response of the measurement equipment used
. tolerance of the dibration impedance.

rwnhE

7.1.2.1Noise Impairment Cumulative Amplitude Distribution

7.1.2.1.1 North American Region

Noise impairments used in this specification for Annex A (North AmeB8e#LL comply

with the following specifications. The theoretical noise |&SMdALL hawe a Gaussian

ampitude distributionto5sigm& or a nor mal i zed Gawussian di st
sigma 0 we write:

Formula 7- 10

a

2
e? a=

pa)=

8-
0

and define the following limits
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Formula 7- 11

Ds.
Ds =0.5 b =102° e=0.1
é o
ULimit —(1+e)|1 erf ae—ou act4
2y
ULimit, =10(°'8°21'2“‘a’ 4¢a ¢4.68
.. e 4 a U
ULimit; =j1- erf i . >4.68
&Y :
LLimit = (1- e)j1- erf &2 & ats
i g\/E—:y
=0 a>5

7.1.2.1.2 European Region:

Noise impairments used in this specification for Annex B (Eur§p&iLL comply with
SectionZA1.3.43/ TS101271.

7.1.3 Cabling

Cabling, switches and other equipment are needed to connect the DSLAbYphe |
simulator, the noise generator and @RE CareSHALL betaken in order that the minimum
noise is coupled into this cabling, so the wirBigOULD be keptasshort as practically
possible. Recommended cables are33dTP and STRr better For all loops with bridged
taps at modem side, the modem interconnect &L be included in the calculations.
Unless required differently in the relevant test setuprtbdem cable used for these tests
SHALL have an attenuation of 6ft 26NG.

For straight lops the length of this cable section is not important, as it is taken into account
during the compensation proceduf&TP is only required when there is high EMI in the
vicinity (typically from engines, air conditioning units) or for longer cables corinorg the
DSLAM. If the test is performed in a large operational lab (where also other work is done),
then consider this lab as a highise environment.

OneSHOULDtake care that the shielding is connected in an appropriate way. Connect the
shield to tle loop simulator ground only (orsgded grounding). A badly connected shield
can even make the performance worse. In case of doubt, use the unshielded twisted pair.

Computer screens and power supplies radiate in the frequency bands used 12y UYIESL
recommended thabése devices be placed at a distance from the setup or even be switched
off. This noiseMAY be generated by either internal or external power supplies. When the
pickup noise levels are greater thaB0dBm/Hz, they will limit the VDSI2 performance

and influence the test resuli®ie ackground noise measurement repontesection7.1.4
provides the data necessary to evalwdtether thigecommendation is satisfied:he

background noise is measured atbends of the loop as per 7.1.2 witle noise generator
powered orbutwith no noise being generated.

TheCPEandDSLAM and their wiringSHOULD be physically separated, since when testing
on long loops, crosstalk can occur between the cablimigpement of attenuation
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conditions special care SHOULD be taken with the wiring to avoid crosstalkations of

noise external to the test setup and coupled in will have a greater chance of influencing the
test result for tests of long duration (e.g., ugetn margin verification tests). Special
attentionSHOULD be made to make sure the influence of such variations isnmid. To

obtain the maximum accuradye cables, switches and any other equipment used in the link
between the DSLAM and ttePESHALL beincludedin the compensation process

described above in secti@r.1.

7.1.4 Calibration

A test setup background noise measurement SHALL be taken and recorded at the time ME
and MAE measurement tests are conducted. If there is a change in-tgsttsetME and
MAE and background noise measurements SHALL be redone.
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8 Physical Layer Test Cases
This section provides some information about general procedure for performance testing.

The CO splitter useBHALL be the splitter integral to the DSLAM, if thaption exists.
Otherwise, an external CO splitter as specifieseiction6.3.1SHALL be used.

Tests will be performed at consecutive loop lengths identified in tables of the-spgioific
annexes.

The tests are initiated by placing MBSL2 port d the DSLAM out of serviceThen the
loop simulator is set with the appropriate noise impairments and loop length, after which the
VDSL2 port ofthe DSLAM is placed irservice
1 At each test point, thine SHALL reachShowtimewithin a total ¢ 90 secands
starting from the time that theSLAM port / linewas placedn service
1 If the line fails to reaclshowtimewithinthis98s econd peri od, a resu
connecto SHALL be recorded as the result

No retrain is allowed after thexpiry of the 96second timer.
1 Ifthe line retrains afterthe®econd period, then a resul't
recorded as the result for that test point.

WhenShowtimeis reached, a 60 second waiting time SHALL be started, to settle bgswap
etc At the end of the 68econd waiting time the data rate and noise margins for the test
point SHALL be recorded.

The DSLAMport / lineSHALL then be placedut of servicethe loop simulatoand noise

generatoare then configured for the next test poifite DSLAMIine / port isplaced backn
service modem trained, and ti®® second timer is restarted.

This sequenc8HALL continue until all loop lengths defined in the table are complete.

TheCPESHALL NOT be power cycled, rebooted or otherwise it&hzed betweertest
points

Any section containing a result of Ano conne

To obtain a result for each individual test, each$$ALL be performed once. In rate
adaptive testing, any test point thatdfdao meet the requirement in downstream direction by
128kbps or less or in the upstream directioredykbpsSHALL be retested but no more
than3 times. If a rdest is performed, then tliiest passingsalue achievedSHALL be
recorded.If none ofthe retests provides a passing value then the highegiassmg value
SHALL be recorded.

NOTE: Listed are two known sources of variability that need to be taken into account when
verifying the interoperability of a CPE and DSLAM combination.

CPE Variablity

For a modem type to be considered compliant, unit(s) submitted for compliance testing
SHALL pass the performance requirements in this section. Taking into account the statistical
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variability in the manufacturing process, it is expected that the laajority of
randomlyselected units will pass these requirements.

Bridged Tap Noise Injection Variability
The noise injection method of the present version of the document for loops with bridge tap
sections MAY lead to:
1 results differing from those omal loops,
1 lower repeatability of results (due to, for example, varying noise floor and impedance)
from test environment to test environment even if they are compliant to this
document.

8.1 Verification of CRC error reporting

The purpose of this test dedmd inTable21is to verify that theCPEor the DSLAM
correctly reports CRC errors. CRC error counts are the basis of margin verification tests

Table 21: Test procedure for \erification of CRC error reporting

Test (1) Configure the SUT according to the settings of the prdifike

Configuration combination under test defined in regional annexes (A and B)

(2) Test configuration (test loops, noise impairme&HALL be
according to regional annexes.{.5andB.12). Annex B testing
consists of two test conditions randomly selected from the 3
described in the table for any given profilee combination.

Method of (1) ConnectCPEandDSLAM to selected loop and noise condition

Procedure among those applicable to the bandfile under test.

(2) Force a new initialization and wait for modems to sync. Wait fo
minute after initialization for bitswaps to settle.

(3) For CPE CRC error repiing test force a "micrinterruption” of
the loop at the CPE side with duration of 10 ms. For DSLAM C
error reporting test force a "micioterruption” of the loop at the
DSLAM side with duration of 10 ms.

(4) Record the nmber of reported CRC errors

(5) Repat step 3 every 10 seconds, for a total test time of 120 sed
(i.e. a total of 12 micranterruptions are issued).

Expected (1) For CPE testtf each micreinterruption does not result in at leasit

Result one reported downstream CRC error, thenGR&hasfailed the
CRCerrorreporting test.

(2) For DSLAM test: If each micranterruption does not result in at
least one reportegpstream CRC errothen the DSLAM hatailed
the CRCerrorreporting test.
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8.2 Margin Verification Test

The measurement time is basedthe occurrence of 10 error events and a confidence
interval of 0.9.With this confidence interval the required BER limit for a7l&arget

estimated bit error raie 1.5e7. Also due to this confidence interval, one out of 10 margin
verification tess can result in a false FAIL. Therefore when the first margin verification test
fails, the tesSHALL be redone once, so that the confidence interval becomes 0.99.

Because of the significant dependency of achievable data rates on the noise margin, margin
verification tests are performed across several loop and noise scendifi®d bdto ensure
that there is no optimization of margin or modem performance for some specific test loops.

Table22 shows how thestimated BERSHALL be derived from the CRC coufiable23
contains the test procedure on margin verification.

Table 22 The equations for estimating BER

Modgm . Equatiors for estimating BER

configuration

Fast path BER = Numberof bit errors 15* CRC_errorcount
Numberof transmitédbits data_rat&1000* test_time 60

Interleaved BER = Numberof bit errors 40* CRC__error count

path, Numberof transmitédbits data_rat&1000* test_time 60

high latency

Since CRC error counts are the basis of margin verification tests, it is necessary to verify if
theDSLAM or CPEaccurately counts and rep®ICRC errors. A mandatory test procedure to
verify CRC error reporting is required and defined in section 8.1.

Table 23 Testprocedure for margin verification

Test (1)Configure the SUT according to the settings ofghdile-line

Configuration combination under test defined in regional annexes (A and B).

(2) Test configuration (test loops, noise conditicBB)ALL be according
to regional annexe#\(1.6, B.13andB.14). Annex B testing consists
of two test conditions randomly selected from the 3 described in
table for any given profiine combination.

Method of (1)ConnectCPEandDSLAM to first test loop option, with the noise

Procedure injected at the specified reference power level. This power level i
considered the 0 dB noise power level for that type of noise.

(2)Force a new initialization and wait for modems to sync.

(3)Wait for 1 minute for bitswap$o settle.

(4)Check reported margin and document as initial_reported_margin

(5)For CPEmargin verification tests increase the noise power level |
dB atCPEside only.

(6)For DSLAM margin verification tests increase the noise power le
by 1 dB atDSLAM side aly.

(7)Wait for 1 minute.

(8)Repeat steps 6 and 7 until the noise power is increased by
min(initial_reported_margiin 1, target margin) dBAt this point the
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power level of the noise is at the min(initial_reported_mairdin
target margin) dB level.

(9)Executea BER test for the duration as specified in each testcase
Record the CRC and SES counts at the start and the end of the
test. Actual number of CRCs and SESs is the difference betweer
these two counts. Document thgtimateBER.

(10) If the estimated BER the limit valueor thelink re-initializes
during steps 4.0 then the test for that loop option SHALL be
repeated once.

(11) Repeat steps 2 to 10 for every test loop.

Expected (1)The SUT passes the margin verification test, if for every test loop

Result Estimaed BER is less than the limit value in the margin verificatid
table of that loop option

(2)If the estimated BER > the limit valwe thelink re-initializes during
the second attempt, the test fails.

(3)No SES has been reported

An explanation of the regionatargin verification table€Table1011 Table106) is given
below.

Column 1 of each table specifies the profifee combination(e.g. BA8b_RA F 150 150)
Column 2 specifies the lodpngth(e.g. 150m).

Column 3 specifies the crosstatkpairment(e.g.n_BA8b).

Column 4 specifies the anticipated data rate (kbps).

In Column 5it is required that the achieved DS(US) net dataS&t&LL be recorded twice:
first at the start of the margin verificationttesnd also at the end of the margin verification
test. This captures a potential modem retrain and connection at lower DS net data rates due to
the increase in injected noise level.
It is expected that the actual dase is close to the anticipatddia rate If the actual data
rate iSO 7 5 fhe amtfcipatedate the test duration SHALL be increased by the scale
value.
anticipated rate
actualrate

scalevalue=

The actual net data rate is not a pass/fail criteria of this test.

Column 6 specifies the required téste in order to observe approximately 10 CRC error
events at a target BER of-¥e These test times are calculated based on the data rates in the
corresponding performance requirements section. To allow for modem connections with
slightly lower than thergticipated data rates, the test durations are rounded up in increments
of 5 minutes.

Column 7 asks for the insertion of the measured DS(US) CRC count after the injected noise

level has been increased by min(initial_reported_madrdintarget margin) dB.
Measurement of initial_reported_mar@HALL be done from the DSLAM.
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Column 8 asks for the computation of the estimated BER from the number of observed CRC
error events according table22. If the estimated BER is smaller ththe BER limit in this
column, then the test PASSES, else it FAILS.

Column 9 asks for the insertion of APASSO or

8.3 Erasure decoding test (optional)

This test applies only t6PEmodens that claims support of the erasure decodiay.a CPE
thatdoes not ¢l aim EDC support, the expected r

FORCEINP igheG.997.1][4] parameter that:

1 when set to ONE, indicates that tiBEreceiver SHALL set the impulse noise
protection accordintp the formula specified iBection 9.6G.993.2. The receiver
SHALL ensure that the impulse noise protection is greater than or equal to the
minimal impulse noise protection requirement. FORCEINP=1 is sometimes referred
to as the "l don't trust you" mode.

1 when set to ZERO, indicates that the CPE receiver is not required to set the impulse
noise protection according to the formula specifiesection 9.65.993.2. The
receiver SHALL ensure that the impulse noise protection is greater than or equal to
the minimal impulse noise protection requirement. FORCEINP=0 is sometimes
referred to as the "I do trust you" mode.
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8.3.1 Erasure decoding testing in FORCEINP=Imode

Table 24: Erasure decoding test inFORCEINP=1 mode
Test (1)Configure the SUT according to the settings of the interleaved-ba
Configuration profile under test defined in regional annexes (A and B) ffafie
190. Additionally, the following parametersonfigured
1 INP_min_ds= 2 and 4symbds
T INP_min_us=2 x INP_minds(4 and 8, respectively)
1 delay_max = 8ms
1 FORCEINP=1
(2)Configure the loop simulator according to the banafiles under
test:
1 8d profile 1.2 kft 26AWG loop (Region A)
1 17aand 12a profiles 450 m PEO4 (Region B)
1 8b profiles- 1200 m PEO4 (Region B)
1 8c profile- 600 m TP100 loop (Region B)
(3)Inject-120dBm/HzAWGN at both ends of the loop
(4)The REIN noiseonsists opulseswhose differential signal power
spectral density i90 dBm/Hz. Each puls8HALL be a burst of
pseudo rando AWGN. The REIN noise is injected at the CPE sig
with a repetition frequency of 120 Hz (Region A) or 100 Hz (Reg

B).
(5)Additional test conditions:

1 Ts=250us

1 U = nsislcorrection factor for pulse spreading in AFE

1 TheOPTIONAL OLR functionality (SRA, SOS$HALL NOT

be used

Method of (1)Inject thebackground noise at both sides and let the system train
Procedure (2)Wait for 1 minute after initialization and repane actual INP, delay

and data rate
(3)At CPE side applyor 3 minutegshe REIN noiseavith a variable pulsg
width {-0 [@#NP_min-1) é (3 2NP_min-3)] 3 T4} in steps of ong
Ts. Wait 3 minutes between the two measurements
(4)For each pulse width report teetual INP, actual interleaving delay
and actual data rate and measure number of code violations3n t
minutemeasurement interval
(5)Repeat step 1 to 4 for each INP_min setting.
Expected For aCPEclaiming support oErasure Decoding
Result (1)Reported nmber of downstream code violatiohd per minute
(2)Actual INP2 INP_minand actual dela¢ delay max
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Table 25 Erasure DecodingTesing FORCEINP=1 mode

Pulse width(in | Actual downstream | Actual Actual Reported | Pass/falil
steps of one J) | netdata rate INP delay CVs
INP_min =2
I ] | |
INP_min =4
3
4
5

8.3.2 Erasure decoding test procedure iFORCEINP=0 mode

Table 26 Erasure decoding test inFORCEINP=0 mode
Test (1)Configure the 8T according to the settings of the interleaved bg
Configuration profile under test defined in regional annexes (A and B) ffafle
190. Additionally, the following parameteHALL be configured:
1 INP_min_ds= 2 and 4 symbols
T INP_min_us =2 x INP_min_ds (4 and 8, respectively)
1 delay_max =8ms
1 FORCEINP=0
(2)Configure the loop simulator according to the banafiles under
test:
9 8d profile 1.2 kft 26AWG loop (Region A)
1 17aand 12a profiles 450 m PEO4 (Region B)
1 8b profiles- 1200 m PEO4 (Region B)
9 8c profile- 600 m TP100 loop (Region B)
(3)Inject-120dBm/HzAWGN at both ends of the loop
(4)The REIN noise cagists of pulses athose differential signal
power spectral density 90 dBm/Hz. Each pulse SHALL be a
burst of pseudo ralom AWGN. The REIN noise is injected at t
CPE sidewith a repetition frequency of 120 Hz (Region A) or 1(
Hz (Region B)
(5)Additional test conditions:
1 Ts=250us
1 O = nsislcorrection factor for pulse spreading in AFE
1 The OPTIONAL OLR functionalitfSRA, SOS) SHALL NOT
be used
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Method of (1)Inject the background noise at both sides and let the system trg

Procedure (2)Wait for 1 minute after initialization and report the actual INP,
delay and data rate

(3)At CPE side apply for 3 minutes the REIN noisewatpulse width
(INP_min-1)3 Ts- U

(4)Report the actual INP, actual interleaving delay and actual data
and measure number of code violations in the 3 minute
measurement interval

(5)Repeat step 1 to 4 feach INP_min setting

Expected For aCPEclaiming support of Erasure Deding

Result (1)Reported number of code violatiohd per minute

(2)Actual INP 2 INP_minand actual delag delay max

(3)The data rate SHALL be higher than the achieved data rate for
same bangbrofile condition in FORCEINP=1 mode.

Table 27: Erasure Decoding Testing inFORCEINP=0 mode

Data rate Actual downstream | Actual Actual Reported | Pass/fail
net data rate INP delay CVs
INP_min=2
| | | | |
INP_min=4
| | | | |

8.4 Virtual Noise test (optional)

The purpose of this test definedTiable29 s to verify that the virtual noise mechanism in
theDSLAM/CPEis implemented correctly according to the directionSaadtion
11.4.1.1.6.1.4.993.2.The way this test is specified makes it applicable to BA8c profile
only. The noise pofile corresponds to a crosstalk from a group of VDSL2 systems operating
in band profile BA8c

A transmitter referred virtual noise profile will be programmed inDB&AM. The modem
SHALL be trained on a quiet lirendthen simulated crosstalk noise SHAbe added to the
line at transmitter sidevith PSD equal to thigansmitter referredirtual noise profile The
modem SHALL not lose synchronization and the recorded m&tgiLL not drop by more
than2 dB when the external noise injection is enabldte crosstalknoiseSHALL only be
injected at one end of theop at once, in order to avoid noise from both ends of the system
combining, causing deviation from the desired noise A®Btest setup SHALL support the
actual noise injection over the entirarismission band

NOTE:When configuring the Transmitter Referrec
interface, the frequencyHOULD be converted into the nearest sub carrier index, and the VN

PSD powelSHOULD be rounded to the near&sb dBm/Hz resolutins. The same

correction SHALL also be applied to the generated crosstalk.noise

The transmitter referred virtual noise at DSLAM side is definelhinle28.
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Table 28: Transmitter Referred Virtual Noise at DSLAM side

Freq (MHz) | VN PSD dBm/Hz)

0.0 -140

0.137 -140

0.138 -127.2

2.999 -100.5

3.0 -140

5.1 -140

5.101 -95.8

7.05 -93.0

7.051 -133

30.0 -120.5

Table 29: Tran smitter Referred Virtual Noise Test

Test (1) The modems SHALL be connected as showhigurel and
Configuration configured in the profildine combination

BA8c D&UPBO RA_F 150 150 defined irable94.

(2) Downstream transmitter rafed virtual noise (TXREFVNdSs)
SHALL be configured according fBable28.

(3) The SNRMODHESsSHALL be set to 2which implies
SNRM_MODE (as defined in G.993.2) is set to 2

(4) Line simulator SHALL be set up for the straigifomogeneous loo
specified for the regional annex$ection6.3.2 Its length SHALL
be varied in 3 steps from the NULL loop to the length at which
loop is the equivalent &f0dB @ 1MHz.

(5) Inject’ 140dBm/HzAWGN noise at both thBSLAM andCPE

Method of (1) Force initialization and wait for modems to synchronize.

Procedure (2) Wait 1 minute following synchronization

(3) Record thalownstreanSNR margin.

(4) Noise injection SHALLbe configured to generate simulated
crossalk noisewith PSD equal to the transmitter referred virtual
noiseforDSLAM. This noise SHALL be injected on the loop at {
DSLAMside

(5) After 1 minute, recorthedownstream SNRnhargin.

(6) Repeat the test stefighrough5 for the 3loop lengths.

Expected (1) Link SHALL not retrain when simulated crosstalk is turned on.

Result (2) For each loophte SNRMargindropSHALL b e 2 dB when
simulated crosstalk noise is turned on.
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9.1 PTM Throughput Test

TR-114Issue2

This test applies only to VDSL2 modems thapgort the PTMTC functionality (Annex

K.3/G.993.2 P]). Table31 describes the test procedure for the PTM packet throughput test.

Test setup is shown Figure?2.

The throughput tests spified satisfy the terminology criteria ETF RFC 124211] and the
test methodology specified IRTFRFC 254412].

AccordingtoR F C
frames are

1242,
drop

t hr ou g h pewatwhichsoné df thesigretha Xx i mu m
ce. o

ped

by
According toRFC 2544, the methodology to measure thu g h p u t

t he

devi

i's t

0O nNSend

number of frames at a specific rate through the DUT and then count the franss that

transmitted by

t he

DUT. o

If the count of oféred frames is equal to the count of received frames, the ridte offered
stream is raised and the test is rerun. If fewer frames are receiveddtamtransmitted, the
rate of the offered stream is reduced and the test is rerun.

In this test specifiation, the number of frames transmitted from one end of the VDSL2 link is

compared with the number of frames received at the far end of the VDSL2 link.

Table 30: Packet throughput test bitrates

Profile-line combination DS us Loop Crosstalk
bitrate | bitrate | Length
(Mbps) | (Mbps)
AA8d_UPBO FX_| 040 006 | 40.4 5.7 600ft 24 AA8d self
AA8d_UPBO FX_|_027_002 27.0 20 2400t 24 AA8d self
BAl7a_D&UPBO FX_| 050 02( 50.0 20.0 | 150m |n_BAl7a_D&UPBO
BB17a_D&UPBO_FX_| 050 16| 50.0 15.0 150m | n_BB17a_D&UPBO
BA30a_D&UPBO_FX_1075 025| 75.0 25.0 50m | n_BA30a_D&UPBO
BB30a_D&UPBO FX_ 1080 015| 80.0 15.0 50m | n_BB30a_D&UPBO

Table 31: Packet Throughput Test

Test
Configuration

directions.

(4)Configure both modems for PTM transport.

(1)The configuratiorBHALL be as shown ifigure2, depending on the
customer interface of the modem.
(2)Set up the loop simulators at the specified loop lengths 26 AWG
cable, oiPE)4 cable, withthe respectivaoiseas defined in Table 3(
injected at the VTlthodemunder tes{DSLAM or CPB.
(3)Setup the traffic generator/analyzer to send Ethernet frames in b
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Method of (1) Configure theSUT in the profile line configuration forcing

Procedure maximum and minimum rates to thoseTable30.

(2) Let the CPE train.

(3) Setup traffic generator/analyzer to perform throughput test for
selected Ethernet frame length and connect rate.

(4) Set the throughput rate of the upstream direction to 50% of the
maximum FPS sustainable by the VDSL2 net data rate.

(5) Test for the throughput in the downstream direction. Record the
downstream throughput rate as frames per second. THeHASH
be run for 120 seconds.

(6) Set the throughput rate of the downstream directio®% 6f the
maximum Ethernet frames sustainable by the VDSL2 downstreg
net data rate.

(7) Repeat the test for throughput in the upstream direction. Record
upstream throughput rate as frames per second. THeH&dilL be
run for 120 seconds.

(8) Divide the analyer frames per second by the maximiirSfor the
connect rate and frame size.

(9) Record as percentage of maximum connect rate.

Expected Based on the throughput tables: The percentage of FPS achievable
Result all DSL modems$SHALL b e 95&%.

Table 32 Throughput Test Resultsfor profile AA8d_ FX | 040 006
Analyzer Recorded Max FPS % of Max Pass/Fail
Ethernet FPS
Packet| DS us DS us DS us DS us

Size

64 73122 10316

256 19124 2698
1024 4836 682
1514 3275 462

Table 33 Throughput Test Resultsfor profile AA8d  FX | 027 002

Analyzer Recorded Max FPS % of Max Pass/Fail
Ethernet FPS

Packet| DS us DS us DS us DS us
Size

64 48868 3619

256 12781 946

1024 3232 239

1514 2189 162
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Table 34: Throughput Test Resultsfor profile BA17a D&UPBO FX | 050 020

Analyzer Recorded Max FPS % of Max Pass/Fail
Ethernet FPS

Packet| DS us DS us DS us DS us
Size

64 90497 36199

256 23668 9467

1024 5986 2394

1514 4053 1621

Table 35: Throughput Test Resultsfor profile BB17a D&UPBO FX | 050 015

Analyzer Recorded Max FPS % of Max Pass/Fail
Ethernet FPS

Packet| DS us DS us DS us DS us
Size

64 90497 27149

256 23668 7100

1024 5986 1795

1514 4053 1216

Table 36: Throughput Test Resultsfor profile BA30a D&UPBO FX | 075 025

Analyzer Recorded Max FPS % of Max Pass/Fail
Ethernet FPS

Packet| DS us DS us DS us DS us
Size

64 135746 | 45248

256 35501 11834

1024 8978 2993

1514 6079 2026

Table 37: Throughput Test Resultsfor profile BB30a D&UPBO_ FX | 080 015

Analyzer Recorded Max FPS % of Max Pass/Fail
Ethernet FPS
Packet DS usS DS usS DS us DS us
Size
64 144795| 27149
256 37868 7100
1024 9576 1795
1514 6484 1216
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A Annex A Physical Layer Test Cases for G.993.Region A
(North America)

A.1 Annex A-specificTestSetup Information

Test configuration associated with the VDSL2 over POTS (VDSL20POTS) deployments
with Annex Abandprofiles is defined irmable38.

Table 38 Annex A test configuration

Type of VDSL2 deployment Band-profile Test configuration
VDSL20POTS AA8d Figurel
VDSL20POTS AA8a Figurel
VDSL20POTS AAl12a Figurel
VDSL20POTS AAl7a Figurel

Following loops SHALL be usedATIS 0600417cable models):
1 26 AWG variable length straight loo.(3.2.
1 26 AWG loop with 26AWG bridged tap segment and 5@& AWG segment at the
customer end of the lodpigure4)

NOTE: Modems passing this test are not necessarily meeting the spectrum compatibility as
defined byATIS 060041 7or North America, or any other similar requirement speatfon.
Users of this docume@HOULD carry on additional testing to ensure spectral compatibility
before deployment.

A.1.1 VDSL2 seltNEXT and FEXT

The VDSL2 neaend and faend selcrosstalk (NEXT and FEXT) SHALL be based on the
VDSL2 transmit level for nsie calculations from section 6.3.2ud the loop transfer
functions fromATIS 0600417

T NEXT SHALL be calcul ated wusingsectone #fSi mpl
A.3.2.1.7JATIS 0600417 andthe VDSL2 transmit levebr the specified loop
configuration, gage, length and number of disturbers.

1 FEXTSHALLbe <cal cul ated using the Séctioar end cr
A.3.2.2ATIS 0600417and thevDSL2 transmit levefor the specified loop
configuration, gauge, length and number of disturbers.

91 Self-crossalk atDSLAM is defined as NEXT from DS VDSL2 and FEXT from US
VDSL2

1 Self crosstalk aCPEis defined as NEXT from US VDSL2 and FEXT from DS

VDSL2

US transmit level (noise PSD) assumes the use of simultaneous U0 and Ul and U2

US noise PSD in UO is set tmminal level, i.e., mask 3.5 dB, and assumes no

UPBO

US noise PSD in U1 and U2 assume UPBO, with the valik 'wbm Table40

NEXT and FEXT component are numerically summed in linear units, not dB

= =4

=A =
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A.1.2 ADSL2plus NEXT and FEXT

The ADSL2 neaend and faend seHlcrosstalk (NEXT and FEXT) SHALL be based on the
transmit level for noise calculations frohable16 andTablel17in section 6.3.3.1 and the
loop transfer functions frolTIS 0600417

T NEXT SHALL be calcul ated wusi ngSectone #ASi mpl
A.3.2.1.7ATIS 0600417and the ADSL2plus transmit level for the specified loop
configuration, gauge, length and number of disturbers.

1 FEXT SHALL be calculated usinggh " Far end cr osSediaml k0o equa
A.3.2.2ATIS 0600417and the ADSL2plus transmit level for the specified loop
configuration, gauge, length and number of disturbers.

1 ADSL2pluscrosstalk athe DSLAMis defined as NEXT from DS ADSL2plus and
FEXT from US ADSL2plus

1 ADSL2pluscrosstalk athe CPHs defined as NEXT from US ADSL2plus and FEXT
from DS ADSL2plus

1 ADSL2plus US and DS PSD is set to nominal level, i.e., m&k dB, assume no
cutback

1 ADSL2plus DS tones are: 33511

1 ADSL2plus US tones ar€:i 31

1 NEXT and FEXT component are numerically summed in linear units, not dB.

A.1.3 Annex A Noise

The noise impairment for Annex A is defined as follows:

24 AA8d VDSL2self +-140dBm/Hz AWGN

12 AA8d VDSL2self +12 ADSL2plus +-140dBm/Hz AWGN
24 AA8aVDSL2-sef + -140dBm/Hz AWGN

12 AA8aVDSL2-self + 12 ADSL2plus +140dBm/Hz AWGN
24 AA12aVDSL2-self +-140dBm/Hz AWGN

12 AA12aVDSL2-self + 12 ADSL2plus +140dBm/Hz AWGN
24 AA17aVDSL2-self +-140dBm/Hz AWGN

12 AA17aVDSL2-self + 12 ADSL2plus +140dBm/Hz AWGN
-140dBm/Hz AWGN

, Where A+0 expresses power sum.

= =2 =4 _-4_9_9_95_4°_2

Single sided noise injectid®HALL be used to minimize the noise coupling through the loop
simulator causing unrealistic noise conditions.

The noise injected for bridged tap loops SHALL be identical to theerinjected for straight
loops with the equivalent main length. For example, the noise injected for the 300ft bridged
tap loop inTable50is identical to the noise injected for the 300ft straight loopable49.

Upstream PBGettings for band profildA8d, AA8a, AAl2aandAAl7ais defined inTable

39. UPBOKL for straight 26 AWG loop testirgndfor 26 AWG with BT loop testings
defined inTable40 and Table41l, respectively.
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Table 39: Upstream PBO settings for Annex A testing

TR-114Issue2

Parameter Setting Description
UPBOA USO 40.00 A and B values US band O
UPBOB USO 0 (These values imply no UPBO)
AA8d
UPBOKLF 1 CPE SHALL be forced to use the kIO of the
CO-MIB (UPBOKL) to compute the UPBO
UPBOA US1 53 A value US band 1
UPBOB US1 21.2 B value US band 1
UPBOA US2 54 A value US band 2
UPBOB US2 18.7 B value US band 2
AAS8a, AAl12a, AAl7a
UPBOKLF 0 CPE SHALLNOT be forced to use the klO of
the COMIB (UPBOKL) to compute the UPB(
UPBOA US1 53 A value US band 1
UPBOB US1 16.2 B value US band 1
UPBOA US2 54 A value US band 2
UPBOB US2 10.2 B value US band 2
Table 40: UPBOKL for str aight 26 AWG loop testing
Loop length (ft) UPBOKL (kIO)
300 2.32
600 4.64
900 6.97
1200 9.29
1600 12.39
2000 15.48
2400 18.58
2800 21.68
3200 24.78
3600 27.88
4000 30.97
4500 34.85
5500 42.59
6500 50.33
7500 58.08
8500 65.82
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Table 41: UPBOKL for 26 AWG with BT loop testing

Loop length (ft) Bridge tap length (ft) UPBOKL (kI 0)
300 20 2.32
600 100 4.64
900 200 6.97
1200 50 9.29
2000 100 15.48
2800 100 21.68
3200 200 24.78
4000 100 30.97
4500 50 34.85
5500 100 42.59
6500 100 50.33
7500 200 58.08

A.1.4 Pass/Fail Criteria for Annex A Testing

In addition to achieving the required rate, both downstream and upstream noise margin values
are to be considered in determining the result of an individual section. lingvelekiged that
achieving a desired noise margin is primarily the responsibility of the receiver. That is, the
DSLAM is primarily responsible for achieving desired upstream noise margins, while the

CPE is primarily responsible for achieving desired dowastraoise marging.able42

outlines the pass/fail criteria on the reported noise margin.

Table 42: Noise margin pass/fail requirements

Reported Noise Margin (dB) Requirement
<4 On no tespoint
O 4 and < | On at most 10% of the test points
O 5 On at least 90% of the test points
O 5.8 On at least 75% of the downstream test points

All measurements SHALL be from the DSLAM.

Overall pass/fail criteria for each adaptive rate testing is asnsil

1 If any reported noise margin is less than 4dB, then the DSLAM/CPE pair fails the
noise margin requirements of that section.

1 If more than 10% of the reported noise margins are less than 5dB in a section, then the
DSLAM/CPE pair fails the noise margiaquirements of that section.

1 If more than 25% of the reported downstream noise margins are less than 5.8 dB in a
section, then the DSLAM/CPE pair fails the noise margin requirements of that
section.

1 If more than 10% of the net data rates are less thasatherate requirements in a
section, then the DSLAM/CPE pair fails the data rate requirements of that section.

Overall pass/fail criteria for the fixed rate testing is as follows:
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1 If any of the reported noise margin is less than 5.8dB, then the DSLAM#&GIPEails
the noise margin requirements

1 If any of the data rates are less than the data rate requirements, then the DSLAM/CPE
pair fails the data rate requirements

If the DSLAM/CPE pair passes both the data rate and noise margin requirements, it passes
the section; otherwise, it fails the section.

Table43lists the number of test points per section corresponding to the 10% and 25% limits
mentioned above.

Table 43: Pass/fail criteria for rate adaptive testing

25% limit
Section number| Number of test cases | 10% limit (applies to downstream
margins only)
A21 32 3 4
A2.2 24 2 3

A.1.5 Test cases for CRC error reporting verification test

Test loops and noise impairment for CRC error repgrterification test defined in section
8.1 are listed iMable44 andTable45.

Table 44: CRC reporting tests for RA | 096 056

Profile-line CRC .
combination Length (ft) Crosstalk Count Pass/Fail
900
2000 + 24 AA8d self +-140 dBm/Hz
100BT AWGN
AA8d_UPBO
- 3200
5500+100 12 AA8d self + 12 ADSL2plus
BT +-140 dBm/Hz AWGN
Table 45:CRC reporting tests for FX | 027 002
Profile-line CRC ,
combination Length (ft) Crosstalk Count Pass/Fall
2000 24 AA8d self +140 dBm/Hz
AA8d_UPBO 2200 AWGN
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A.1.6 Test cases fodownstreammargin verification test

Test loops and noise impairment twnstreanmaimgin verification test defined in section
8.2 are listed iMable46 andTable47.

Table 46: Margin verification tests for RA | 096 056

w
DS net data rate 2| _ o 5
g | = (kbps) £15|5 2|3
Profile-line | < 7 = S8 38 |%
combination | 2 3 Achieved | £ | @ | O © i
4 O Anticipat (test Elo % = | &
ed start) @ L
(testend) | F
900 24 AA8d O 404 5
2000 +| Self+ ,
100BT|  -140 0 273 5
dBm/Hz B
3200 | awgN | © 223 5
12 AA8d
AA8d_UPBO self +
12
5500+
100 [ADSE2PS| o 45 ¢ 15
BT
-140
dBm/Hz
AWGN
NOTE: MaximumBER s 1.5x10’.
Table 47 Margin verification tests for FX | 027 002
w
DS net data rate % ol %
£ X (kbps) E| S |5 a|3F
Profile-line < [ EI 8183 3|4
combination 2 9 Achieved | £ @l g <
9 ) Anticipat (test |l » 6 = | &
ed start) a L
(testend)| F
2000 | 24AA8d | O 270 5
self +-140
AA8d_UPBO .
— 2400 | dBm/Hz O 270 5
AWGN

NOTE: Maximum BER is 1.5x10.
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A.1.7 Verification of downstream bits, gainsand NOMATPds

Downstreanbits, gainandNOMATPdsvaluesSHALL be verified prior to collecting the
performance measuremeniBhe procedure and expected results are providédhie48.

Table 48: Verification of downstream bits, gains and NOMATPds

Test
Configuration

(1)Configure the SUT ithe following profile-line combination
applicable to théandprofile under test
a.AA8d_UPBO RA | 096 056
b.AA8a_UPBO _RA | 098 058
c.AA12a_UPBO_RA 1 098 058
d. AAl7a_UPBO_RA 1150 096
(2)The DSLAM andCPEare connected in turn through randomly
selected test loops (one from each of the sets below):
1 AA8a:
oset 1 (short loops): 600ft, 1200ft, 2400ft
oset 2(medium loops): 3600ft, 4500ft, 6500ft
oset 3 (bridge tap loops): 2000ft + 100ft BT, 4000ft + 100
BT, 7500ft + 200ft BT
1 AA8d:
oset 1 (short loops): 600ft, 1200ft, 2400ft
oset 2 (medium loops): 3600ft, 4500ft, 6500ft
oset 3 (bridge tap loops): 2000ft + 108IfT, 4000ft + 100ft
BT, 7500ft + 200ft BT
1 AAl2a:
oset 1 (short loopsBOOft, 600ft
oset 2 (medium loops}:200ft, 1600ft
oset 3 (bridge tap loopsy00ft+200ft BT, 2000ft+100ft BT
1 AAl7a:
oset 1 (short loopsBOOft, 600ft
oset 2 (medium loops}):200ft, 1600ft
oset 3 (bridge tap loopsy00ft+200ft BT, 1600ft+100ft BT

Method of (2)Train the modem in the chosen tlegip and bangbrofile.
Procedure (2)Not sooner thatwo minutes after entering steady state operation
(a.k.a.Showtimg, read from the DSLAM the la@nd gi values
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Expected Theg; settings (in the bitendgains table SHALL comply with the
Result following requirements:

(DIf b>0,thenggSHALLbe i n the [T14.5 1t (
(2)If b, > 0, then the linear average of thédgs i n a n ecifibda
during the initializatiorprocedureseeG.993.2 [2]812.3.2)SHALL

be¢ 1.

(3)If bj=0, theng SHALLb e e qu al to O (11 ne
(dB) range.

(4)The value of NOMATPds defined:as

NOMATP=10log, B %0log,% & ( 15 gf)
Cil MEDLEY set
SHALL NOT exceed the CAMIB parameter MAXNOMATPds and
SHALL NOT exceed the maximum power specified for ¥igSL2
profile under test
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A.2 Performance &sissfor Band-Profile AA8d

A.2.1 Rate adaptive tests with straight loops
32 individual test$ 29 testsSHALL bepassed

Table 49: Profile-line combination AA8d UPBO RA | 096 056

AA8d_UPBO_RA | 096 _056
£ ’éi Downstream Upstream
S o Sync Rate (kbps -~ Sync Rate (kbps -~
5 g y (kbps) 'é% y (kbps) 5%3,
¢ | F | Elz sz B | B|E| 3
39 2 2 |% | 35 | B 2 |7 | 35
€ 2 S |8 |28 | % 8| 88
L = o Zx L = o Zx
Noise Profile: 24 AA8d self +140 dBm/Hz AWGN
300 48000 5500
600 43400 5800
900 40400 5700
1200 38200 5600
1600 36200 5500
2000 34100 5400
2400 31400 5300
2800 26300 4800
3200 22300 3200
3600 20300 1400
4000 16500 800
Noise Profile: 12 AA8d self + 12 ADSL2plus -340 dBm/Hz AWGN
4500 13000 700
5500 8000 700
6500 5500 500
Noise Profile-140 dBm/Hz AWGN
7500 6000 500
8500 3500 500
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A.2.2 Rate adaptive tests with bridged tap loops

24 individual test$ 22 testsSHALL bepassed

TR-114Issue2

Table 50: Profile-line combination AA8d UPBO RA | 096 056

. . AA8d_UPBO _RA | 096 056

2| 58 Downstream Upstream
Lo | 8=e Sync Rate (kbps) -~ Sync Rate (kbps) -~
50|59 £8 =g
£2c2 | 3T B | F| &5 |5 B | 7| &5
oL | S < Q g & =3 2 = L | S o
go | 29 o 2 | @ | ot o 2 | & | ot
“elds | & § | 8| 228 S 8 | 8|22

£ =) = o | 22 n = o | S8

Noise profile: 24self and-140dBm/Hz AWGN
300 20 41000 4500
600 100 36500 3500
900 200 33300 4200
1200 50 32000 4300
2000 100 27500 3200
2800 100 17500 2500
3200 200 16400 1800
4000 100 12300 800
Noise profile: 12self + 12ADSL2plus and140dBm/Hz AWGN
4500 50 8700 700
5500 100 4500 600
6500 100 3500 600
Noise profile:-140dBm/Hz AWGN

7500 | 200 | 1000 | | | | 400 | | |

A.2.3 Fixed rate tesswith straight loops

Fixed rate testing with noise associated with AA8d transmit powagessibed in section
6.3.3.1 The noisprdfiles associated with fixed rate testiSBflALL be identical to those used
for the same loop lengths in the adaptive rate testing abidweloop length dependent
UPBO settings and klO method used for the adapéteetestingSHALL be used for the

fixed rate tests described in this section.
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4 individual testd 4 testsSHALL bepassed

Table 51: Profile-line combination AA8d_UPBO FX | 027 002

AA8d_UPBO _FX | 027 002
- g Downstream Upstream
52 | Sync Rate Mbps) Sync Rate Mbps)
c o — —
w —~ - — —~~ - —
4= 1 B | 8|88 C& 5 g8 &
So | 8 1321|5<| 2| S | 3 |52 2
(@) = =
“e| & |E185 F | 5 | ¢85 ¢
E = ~ = -~
Noise profile: 24self and-140dBm/Hz AWGN
2000 27 2
2400 27 2

4 individual testg 4 tests SHALL be passed

Table 52 Profile-line combination AA8d UPBO FX | 014 001

. AA8d UPBO FX | 014 001

- S Downstream Upstream

*é,g Sync Rate Mbps) Sync Rate Mbps)

3208 1 8ls. €] 8 | 8 |5 &

S| 8 /2|88 3| % | 3 |E8| 3

a5 81 81s8 £ & | § |58 &
£ 4| 2|2 n = @2

Noise profile: 24self and-140dBm/Hz AWGN
3600 14 1
4000 14 1

A.3 REIN Testing for AA8d

The SUTSHALL be configured as described iction 6.2The REIN tesSHALL use a
"burst of pseudo random AWGN" of 100us duration whose differential signal power spectral
densiy is described belowFprmulaA -1). The REIN noise is injected with a repetition

frequency of 120HZThe test procedure is describedrable53. Reported data rate and
noise margirBHALL NOT be considered in the pass/fail criteria.

Formula A -1: Annex A REIN Impulse PSD

& 116dBm/ Hz f <2.2MHz
. |
Nois f)=) 3 5 5 0
% (D=1 & 116 400 |og10&7 8- 1508dBmV Hz f 2 2.2MHz
M &/ 2201009 00

where fisinHz
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Table 53: REIN testing for AA8d

Test (1)Configure the SUT in AABAUPBO _RA | 096 056 profildine

Configuration combination, with the UPBO settings frofable39.

(2)The DSLAM and CPE are connected in turn through 26 AWG stra
loops: 1200ft and 4000ft.

(3)The crestalk noise impairment as defined for the rate adaptive tes
(Table49) SHALL be applied at both DSLAM and CPE.

(4)The REIN noise impairmer@HALL be applied at the CPE in additio
to the crosstalk noise.

(5)Additional test conditions: optional OLR functionality (SRA, SOS)
SHALL NOT be used

Method of For each INP_min setting, do the following steps:

Procedure (1)Inject the crosstalk impairment and let the system train.

(2)Wait for 3 minutes for bitswaps to settle.

(3)Record tle net data rate and reported noise margin.

(4)Apply the REIN impairment for 2 minutes and record the number
ES.

(5)Record the net data rate and reported noise margin.

ExpectedResu| For each loop distance theported number of downstred®® SHALL be

It ¢ 2 per minute

A.4 Long Term Stability Testing for AA8d
This test applies only to VDSL2 modems that support the FOMunctionality.

A.4.1 Long Term Stability Test

Table 54: Long term stability test procedure
Test (1)Configure theSUT for PTM transport in AASdJPBO _
Configuration FX_1_027_002 profildine combination as defined rable6, with
the UPBO settings frorable39.
(2)The following parameterSHALL be indcated as follows:
1 TARSNMRds=9 dB
T MAXSNRMds= 18 dB
1 packet size: 1500 bytes
(3)The loop simulator SHALL be configured tk& 26 AWG straight
loop.
(4)Inject-140 dBm/Hz white noise from 26 kHz to 8.5 MHz at both en
of the loop.
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Method of (2)Train the CPE with the DSLAM

Procedure (2)Wait for 1 minute after initialization

(3)Check the reported margin and document as the initial reported
margin.

(4)Adjustthe noise level at the CPE side until the reported-SIB&
margin is approximately 9 dB.

(5)Configure the traffigenerator/analyzer to provide MAC frames, bo
upstream and downstream, at a &i&othe full bitrate of the
channel.

(6)Run for four hours with constant noise level.

(7)If there are more tha®ES, then the measurement SHALL be
extended for up to an additianfour-hour period (for a maximum of

hours)
Expected (2)The customer end modem SHANOT lose synchronization at any
Result time during the test.

(2)If during any 4 hour sliding window there are fewer than ZaB&no
SESthen the CPE passes the test.

A.5 Fluctuating Noise Testing
This test applies only to VDSL2 modems that support the HOMunctionality.

Table 55: Fluctuating noise test
Test (1)Configure the SUT for PTM transport in AABdPBO _
Configuration FX_1_027_002 profildine combination as defined frable6, with
the UPBO settings frofable39.
(2)The DSLAM andCPEare connected in turn through 2kft 26 AWG
straight loop.
(3)The AWGN noise at140dBm/Hz in frequency range from 26 kHz
8.5MHz SHALL be applied at botBDSLAM andCPE
(4)The following parameterSHALL be indicated as follows:
1 Ethernet frame size without FCS: 1514 bytes
1 TARSNRMds = 10dB
1 MAXSNRMds = 18dB
(5)Additional test conditions: ominal OLR functionality (SRA, SOS)
SHALL NOT be used
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Method of (1)Inject the noise impairment and let the CPE and DSLAM train.

Procedure (2)Wait for 1 minute for bitswaps to settle and record the reported
downstream margin as the initial reported margin.

(3)Adjustthe AWGN level at th€PEside until the reported margin ig
approximately 10dB. This noise level is termed NL10.

(4)Configure the traffic generator/analyzer to provide MAC frames,
both upstream and downstream, at a &8 of the net data rate.

(5)Runthe SU for two minutes with noise level NL10.

(6)Increase the noise level at tG@Eside by 4dB (NL6), and without
re-training run the SUT for 2 minutes.

(7)Set the noise injected at ti#Eside to-140dBm/Hz, and without
re-training run the SUT for 2 minutes.

(8)Setthe noise injected at tl@PEside to NL10 level, and without+e
training run the SUT for 2 minutes.

(9)Perform steps 6 throughaBtotal of five times (total duration: 2x3x4
minutes = 30 minutes)

NOTE: To avoid the unintended generation of noise impuldesnobise

levels SHALLbechangedapidly withina period of 250 microsecondj

or less. The noise generator SHALL maintain approximately flat

spectrum throughout the transition in noise level.

Expected (1)The CPE modem SHALNOT lose synchronization any time

Result during the test.

(2)For the duration of the entire 30 minute test, no more than four
packet errors SHALL occur

A.6 Performance tests for BandProfile AA8a

A.6.1 Rate adaptive tests with straight loops

32 individual test$ 29 tests SHALL be passed
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Table 56: Profile-line combination AA8a UPBO RA | 098 058

AA8a UPBO RA | 098 058
£ ’éi Downstream Upstream
5 9
§ g Sync Rate (kbps) %. g Sync Rate (kbps) g g
Se| 8 | BIE Sy 83 | B|F | Sz
3908 2 % | 35 | & 2 |3 | 25
€ % 3 |8 |58 | £ § |8 | 88
w = o Zx L = o Zx
Noise Profile: 24 AA&self +-140 dBm/Hz AWGN
300 41000 8400
600 40500 7500
900 39000 7300
1200 37000 7000
1600 34500 6600
2000 33000 6000
2400 24500 4900
2800 22000 4000
3200 21200 2500
3600 19000 1000
4000 16000 875
Noise Profile: 12 AA8a self + 12 ADSL2plus-340 dBm/Hz AWGN
4500 14500 850
5500 9800 830
6500 6100 790
Noise Profile-140 dBm/Hz AWGN
7500 7000 750
8500 5100 725

A.6.2 Rate adaptive tests with bridged tap loops

32 individual test$ 29 tests SHALL be passed
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Table 57: Profile-line combination AA8a UPBO RA | 098 058

- _ AA8a_UPBO RA 1 098 058

S| o8 Downstream Upstream
f S| =9 Sync Rate (kbps) cT Sync Rate (kbps) c D
5T/ g< | ¢ | £ F | Sg| & | £ | € |53
o9 | €9 ) 7 N 05 ) 7 A o5
3|3 g 8§08 /¢88) g | 8| g |28

£ e s o > F L = o Z o

Noise profile: 24 AA8a selfrad -140dBm/Hz AWGN
300 20 37500 7700
600 100 35000 6200
900 200 32000 6600
1200 50 30000 6600
1600 100 28000 5200
2000 100 21500 3700
2400 50 18800 3200
2800 100 16300 2000
3200 200 14400 1700
3600 50 13300 925
4000 100 11800 875
Noise Profile: 12 AA8a self + 12 ADSL2plus-3#40 dBm/Hz AWGN
4500 50 9400 850
5500 100 4800 830
6500 100 4200 790
Noise profile:-140dBm/Hz AWGN

7500 200 2900 725
8500 100 1500 700

A.7 Performance tests for BandProfile AAl2a

A.7.1 Rate adaptive tests with straight loops

12 individual test$ 11 tests SHALL be passed
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Table 58: Profile-line combination AA12a UPBO RA | 098 058

Loop Length
(ft, 26 AWG loop)

AA12a_UPBO_RA_|_098 058

Downstream

Upstream

Sync Rate (kbps)

Expected

Measured
Pass/Fail

Noise Margin,
Reported (dB)

Sync Rate (kbps)

Expected

Measured
Pass/Fail

Noise Margin,
Reported (dB)

Noise Profile: 24 AA2

aself +-140 dBm/Hz AWGN

300 42750 23000
600 39000 21400
900 37000 19800
1200 36000 16300
1600 34000 12300
2000 31500 9800

A.7.2 Rate adaptive tests with bridged tap loops

12 individual test$ 11 tests SHALL be passed

Table 59: Profile-line combination AA12a UPBO RA | 098 058

AA12a UPBO RA | 098 058
S o g Downstream Upstream
< o S 9 Sync Rate (kbps) -~ Sync Rate (kbps) -~
5 £m € m
Q 5 Q o0 53T
= ; ; = O — = o] e b— ==
o g S Q o ® | So o D @ S 5
se |29 8 | 3 |3 38| 8| 3| 7 |t
O N o N o @ %) 8o o @ 7] Qo
o _1¢£ > 0] [f S g} > 0] ¢§ 5 E}
= Nt w = Z W = Z
Noise profile: 24 AA2a self and140dBm/Hz AWGN
300 20 37000 21000
600 100 33500 18500
900 200 31100 18400
1200 50 29600 10500
1600 100 26900 8700
2000 100 24000 5000
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A.8 Performance tests for BandProfile AAl7a
A.8.1 Rate adaptive tests with straight loops
10 individual tests 9tests SHALL be passed

Table 60: Profile-line combination AAl17a UPBO RA | 150 096
AAl7a_UPBO_RA [ 150 096

=3 Downstream Upstream
= O

2 o Sync Rate (kbps) -~ Sync Rate (kbps) -~
o cm cm
- 2 53 53
S © @ c | 3 S 3 o e g =2
- o 0 %) Q5 QO 0 %) (ONNSY
£ o ot %) D 5 o @ %) @ a
~ < 4] © o O x (45 © o o
L = o Zx w = a Zx

Noise Profile: 24 AA7aself +-140 Bm/Hz AWGN

300 60000 25000
600 53000 21500
900 49000 20000
1200 44500 18500
1600 38500 14000

A.8.2 Rate adaptive tests with bridged tap loops

10 individual tests 9tests SHALL be passed

Table 61 Profile-line combination AA17a UPBO RA | 150 096

AA17a UPBO RA | 150 096
S| o5 Downstream Upstream
<o | ®o Sync Rate (kbps) -~ Sync Rate (kbps) -~
— o cm cm
221868 53 >0
oL | B g o B o s o LcE 5
o |20 | 3 2 | % |28| B 2 | % | 2%
4N oA S v 7 %9 o @ v | o
£~ £ % 0 S |8 & % 2 RECE)
e = W = o=z L = ol Zf
Noise profile: 24 AA7a self and140dBm/Hz AWGN
300 20 51500 20000
600 100 42000 19000
900 200 35500 18000
1200 50 33000 12000
1600 100 27500 9000
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B Annex B Physical Layer Test Cases for G.993.RegionB
(Europe)

B.1 Annex B-specific Test Setup Information

Test configurationassociated with the VDSL2 over POTS (VDSL20POTS) and VDSL2
over ISDN (VDSL20ISDN) deployments with Annex B band profiles are defin@dlirhe
62.

Table 622 Annex B test configurations

Type of VDSL2 deployment Band-profile Test configuration
VDSL20POTS BA8b Figurel
BA8c_D&UPBO
BAl2a
BAl7a
BAl7a D&UPBO
BA30a
BA30a D&UPBO
VDSL20ISDN BB8b Figure3
BB12a
BBl17a
BBl17a D&UPBO
BB30a Figurel
BB30a_D&UPBO

The specific SUTIOG2SHAIeusedys as defined

B.1.1 Pass/fail criteria for Annex B testing

TestsSHALL be performed according to the general procedure described in section
Testing is defaulted to no PBO unless specified in specific test procedure.

1 Forsections with more than 3 test loops, if more than 10% of the net data rates are
less than the data rate regoments in a section, then tBsSLAM/CPEpair fails the
data rate requirements of that section.
9 For sections with less than 4 test loops, the dda&arequirement is indicated per
table.
In addition to achieving the required rate, both downstream and upstream noise margin values
are to be considered in determining the result of an individual section. It is acknowledged that
achieving a desired n@snargin is primarily the responsibility of the receiver. That is, the
DSLAM is primarily responsible for achieving desired upstream noise margins, while the
CPEis primarily responsible for achieving desired downstream noise mafgibg63
outlines the pass/fail criteria on the reported noise margin.
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Table 63: Noise margin pass/fail requirements

Reported Noise Margin (dB) Requirement
<5 On no test point
O5and 5.8 On at most 10% of the test pant
05.8 On at least 90% of the test points

All valuesSHALL becollectedat the DSLAM.

Overall pass/fail criteria for eachteadaptive test are as follows:

1 If any reported noise margin is less than 5 dB, the®®ieAM/CPEpair fails the
noise margimequirements of that section.

1 If more than 10% of the reported noise margins are lesbtBaiBin a section, then
the DSLAM/CPEpair fails the noise margin requirements of that section.

1 If more than 10% of the data rates are less than the data raitemsents in a section,
then theDSLAM/CPE pair fails the data rate requirements of that section.

1 If the DSLAM/CPE pair passes both thiata rate and noise margequirements, it
passes the section; otherwise, it fails the section.

Table64 lists the number of test points per sectiwriablecorrespondingo the10% limit
mentioned above.

Table 64: Data rate passfail requirements for rate adaptive testing

Section number Number of test cases 10% limit
B.3 20 >
B.4 16 2
B.6 20 >
B.7 16 2
B.8 16 2
B.10 16 >
B.11 0 5
B.18 16 >
B.19 16 5
B.20 16 5
B.21 16 >

Section number Number of test cases (per table) 1O%tgmg)(per
B.5 6 1
B.9 6 1

B.1.2 Noiseimpairments

The noise ispecified inTS101271[7] and includes the crosstalk noise and the white noise
(NEXT noise generator G1, FEXT noise generator G2 and the white noise generator G4).

Noise generators G1 and G2 amectedon one side at a time.
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Thewhite noisegenerator GEHALL be set td 140 dBm/Hzat both ends of the loop.

For performance tests with VDSL20ISDN band profileslthe sharing noise generator G8,
specified according to T801388[8], SHALL be usedat both ends of #hloop

If the line sharing noiss implemented in the above mentioned gene@®)through the

noise injection circuit, the ISDN port of the splitter has to be terminated with the appropriate
ISDN impedance Otherwise, the58 noiseSHALL be realizedhccording toAnnex FTS 101

388. In this case the ISDN port of the splits#tALL be used for injecting the line sharing
noise.

B.1.2.1 Settings for Noise Generator G1, G2 and G4
The settings for noise generators G1, G2 anéBALL be as follows.

The crosstalk agpling functions NEXT and FEXBHALL be calculated using the transfer
function equations frorection ZA.1.3.3TS101271.

For the generic n_XYZ noise the following applies:

1 the alien noise disturber frequency domain profiles are associated with thad&3é|
scenario (MD_EXMD_CAB27 or MD_CAB72 asdescribed in sectiod.3.3.2 in a
unique way an@HALL be as defined idnnexD.1, AnnexD.2 andD.3,
respectively; these are given in dBm/Hz.

1 the self noise disturber frequency domain profile depends on the number (N) of self
disturbers and is associated with the VDSL2 Bparafile (XYZ) which implicitly
defines the single setfisturber PSD t@aplate for the LT side (US bands) and the NT
side (DS bands).

Let Pajien-xyz,ss bethe alien PSD for the generic n_XYZ noise at the SS side (SS=LT, NT) in
W/Hz. Let Pseitxvz,ss bethe selfdisturber PSD for the generic n_XYZ noise at the SS side
(SS=LT, NI') in W/Hz.

The PSD of the noise generators G1 and G2 for the generic n_XYZ noise is a weighted sum
of the selfcrosstalk and alien crosstalk profiles, as specifi€gertion 9.3.3TS101271.

At DSLAM side:
T G1=(XA.LT.n_XYZ* XS.LT.n_XYZ), with NEXT coupling function
1 G2=(XA.NT.n_XYZ* XS.NT.n_XYZ), with FEXT coupling function
At CPE side:
1 G1=(XANT.n_XYZ* XS.NT.n_XYZ), with NEXT coupling function
1 G2=(XA.LT.n_XYZ* XS.LT.n_XYZ), with FEXT coupling function

Symbwl rfef er s t o ksheRyAssHAM PSDs o $ViHE, the aliemRn-
xvz,ss and selcrosstalk Beexyzss PSD:

Formula B- 1

1/0.6 1/0.6[06
PxYz,55=|Palien-xyz,ss  tPself-xyz, ss
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Thealien crosstalkXA) profiles(XA.LT.n_XYZ, XA.NT.n_XYZ) aredefined inAnnex D.
Self-crosstalk(XS) profiles (XS.LT.n_XYZ, XS.NT.n_XYZ2) are specified imable65 and
describe the selfrosstalk portion of an equivalent disturbeflecated at the LT and NT end
of the loop.
Table 65: Power @alculation of the XS profiles LT and NT

MD_EX MD_CAB27 and 19self BA8c
CAB 72
XS.LT.n_XYZ | Psingieseiixyzt + 6.68dB | Psingieseiixyzr + 7.060dB | Psingieserxvz,ir + 7.67dB
XS.NT.n_XYZ | Psingieseiixyznt + 6.680B | Psingieseiixyznt + 7.060B | Psingiesaxyznt + 7.67dB

The value$.68dB, 7.06dB and7.67dB simulate the power generated by the sum of 13, 15
and 19 disturbers, which is added to the singledistirber PSD &.gieseixvz ssfor the
generic n_XYZ noise at the SS side (SS=LT, NT).

Thefollowing clause specifies the method of computation that applies for the single self
disturber PSD PSingleSeXfYZ,SS. The basic PSD template corresponds to the associated
VDSL2 Bandprofile (XYZ) as perSectionB.2.4G.993.2andSectionB.2.5G.993.2 ard is
defined in accordande Section B.4G.993.2. This is considered constant regardless of the
loop length corresponding to the specific test point. The singlelistlirber PSD &ngiesels

xvz, ssiS always defined for the complete frequency spectrsigiveen by the Bangrofile
configuration. No power reallocation to lower frequencies is taken into account as the loop
length increases from one test point to the next.

The following step$SHALL be applied:

1 identify the basic PSD templatigatcorrespond to the associated VDSL2 Band
profile (XYZ). where required, apply to the above basic PSD template the DPBO and
UPBO shaping of the associated VDSL2 Bamdfile (XYZ) to calculate a shaped
PSD templateNOTE: for upstream shaped PSD templateskip@alue varies with
thetest point

1 apply a flattening operation that consists in lowering all the highest levels of the
above shaped PSD template down such that the pova#ibandsunder the resulting
template (aHbands) is less or equal, within a 0.1 dBifference, to the
MAXNOMATP of the associated VDSL2 Basatofile (XYZ) (as per Table
6-1/G.993.22]), both for upstream and downstreabhe calculated flattened PSD
template corresponds to theleseixvz,ss
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B.1.3 Verificati on of downstreambits, gainsand NOMATPds

Downstreanbits, gainlandNOMATPdsvaluesSHALL be verified prior to collecting the
performance measuremeniBhe procedure and expected results are providédhbie66.

Table 66: Verification of downstream bits, gains and NOMATPds
Test (1)Configure the SUT inheRA_F_150 150specific line settingdf for
Configuration the specific bangbrofile the profileline combinations are defined
with UPBO and/or DPBO enadd, apply the related PBO
configuration parameters defined in the Annex B performance
sections.
(2)The DSLAM and CPE are connected in turn throtighfollowing
test loops
1 BA8b: 300m, 12Mm, 1800m
1 BB8b: 3Mm, 12®Mm, 1800m
1 BA8c: 15m, 1050m1500m
1 BA12a 150m, 1050m,1500m
1 BB12a: 4®m, 1050m,1500m
1 BA17a: 150m, 450nm900m
1 BB17a: 450m1050m, 1500m
1BA30a:150m, 450m
1 BB30a:150m, 450m

Method of (1)Train the modem in the chosen test loop and {panofile.
Procedure (2)Not sooner than two minutes after eitgrsteady state operation

(a.k.a.Showtimg, read from the DSLAM the bi and gi values
Expected Theg; settings (in the bitandgains table) SHALL comply with the
Result following requirements:

(If bj>0,thenggSHALL be in the [@gel4d4. 5

(2)If b > 0, then the linear average ofthédgs i n any ba
during the initialization procedure, see G.993.2 [2] §12.3.2) SHA
bec¢ 1.

(3)If bj=0,thenggSHALL be equal to 0 (I
(dB) range.

(4)The vale of NOMATRIs defined as:

NOMATP=10log, B %0log,% & (107MREESSD“gi2)

Gil MEDLEY set
SHALL NOT exceed the CMIB parameter MAXNOMATPds and
SHALL NOT exceed the maximum power specified for the VDSL]
profile under test.
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B.2 Long Term Stability Testing for Annex B

This test applies only to VDSL2 modenmsit support the PTMC functionality.

B.2.1 Long Term Stability Test

Table 67. Long term stability test procedure

Test (1)Depending on the barglofile under test,edectthe appropriate
Configuration profile-line combination and loop lergfrom the belowable:
Band-profile Loop Length
(m, PEO4)
BA17a_RA_I_150 150 300
BB17a_RA_|_150_150 300

BA17a_D&UPBO_RAI 150 150 300
BB17a_D&UPBO_RA_| 150 150 300
BA30a_RA_|_150_150 150
BB30a_RA_|_150_150 150
BA30a_D&UPBO_RAI 150 150 150
BB30a_D&UPBO_RA | 150 150 150

(2) Configure the SUT for PTM transport
(3) The following parameterSHALL be indicated as follows:
1 TARSNMRds=9 dB
1 MAXSNRMds=18 dB
1 packet size: 1500 bytes
(4) The loop simulator SHALL be configured tiwe value chosen abave
(5) Inject-140 dBm/Hz whie noiseat both ends of the loop.

Method of (1)Train the CPE with the DSLAM
Procedure (2)Wait for 1 minute after initializatian
(3)Check the reported margin and document as the initial reported
margin.

(4)Adjust the noise level at the CPE side utié reported CPBide
margin is approximately 9 dB.

(5)Configure the traffic generator/analyzer to provide MAC frames, b
upstream and downstream, at a &Géothe full bitrate of the
channel.

(6)Run for four hours with constant noise level.

(7)If there are rore than 2 ES, then the measurement SHALL be
extended for up to an additional felour period (for a maximum of

8 hours).
Expected (2)The customer end modem SHAINOT lose synchronization at any
Result time during the test.

(2)If during any 4 hour sliding winalv there are fewer than 3 B&d no
SESthen the CPE passes the test.
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B.3 Rate adaptive performance testsor BA8b

Noise n_BAB8b settings as defined in sectad. 3.2

20individual testg 18testsSHALL bepassed

Table 68. Performance tests with BA8b RA F 150 150

TR-114Issue2

BASb RA F 150 150

3 Downstream Upstream

*? g Sync Rate (kbps) 5 %\ Sync Rate (kbps) = %\

) _ o3 — o

Se | & | §| 4 /88| ¢ | § | & 83
- = o Ze L = 0 2 ¢

150 44192 9488

300 40712 8292

750 27076 5760

1200 17328 328

1800 8380 148

Table 69: Performance tests with BA8b RA | 150 150.

BA8b RA | 150 150
— Downstream Upstream
=) 3 Sync Rate (kbps) R Sync Rate (kbps) R
c 2 £ €
(] 8 — oL — oL
- e ° = S o] © = =
@ @©
o g 3 S| £ | 23 3 S| £ | =B
- 7] — ") j
SeE| ¢ | §| ¢ | 83| & S| & | 8%
— n = o SN w s o S
Z Z
150 41792 8900
300 37928 7888
750 28196 5792
1200 16828 368
1800 7792 200
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B.4 Rate adaptive performance tests for BAl2a

Noise n_BA12a settings as defined in sec@3.2

16individual test§ 14testsSHALL bepassed

Table 70: Performance tests with BA12a RA F 150 150

TR-114Issue2

BAl2a RA F 150 150

B Downstream Upstream

5 8 Sync Rate (kbps) E %\ Sync Rate (kbps) = .Eg
ot 8 — SIS —_ oL
- i © = =1 © e = —

o) T ] o) S <
s€ | ¢ |2 LB g | 5| & =B
(@ L = o =

L P o =8 L = [a¥ S8
150 44728 23056
450 34332 15684
1050 20172 2184
1500 13096 640

Table 71. Performance tests with BA12a RA | 150 150

BA12a RA | 150 150
— Downstream Upstream
£ & Sync Rate (kbps) N Sync Rate (kbps) o
29 £ cm
Q 8 — [ ICH — [T
| o] e = = o] e = =
of | £ | 5| & | 28| 3 s | £ | S
- (0] (2] ()] = (] (%2] )] P
JE| 2§ 8 82 & | §| & &2
Ll S o > Ll S (a8 > r
150 42696 21112
450 33896 15188
1050 19956 2216
1500 12584 632
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B.5 Rate adaptive performance testéor BAl7a

Noise n_BA17a settings as defined in sec@ 3.2

6 individual tests 5 testsSHALL be passed

Table 72 Performance tests with BA17a RA F 150 150

TR-114Issue2

BAl17a_RA F 150 150

B Downstream Upstream
5 8 Sync Rate (kbps) E %\ Sync Rate (kbps) = .Eg
o) _ 53 _ 53
S S 2 2 | 3 | =2 g = Ll =g
o - L = o =

- = < . = Z
150 54892 28728
450 38712 19536
900 23960 3560

6 individual tests 5 testsSHALL be passed

Table 73. Performance tests with BA17a RA | 150 150

BAl7a RA | 150 150

— Downstream Upstream
£ & Sync Rate (kbps) N Sync Rate (kbps) .
29 = c
| o e = = po] o] — o

Ll Q o @© © D O @©
SE| 2| 8 8] 88| ¢ s | 3| B8

w s o g & N P = g &
150 53256 26724
450 39144 19020
900 23360 3688
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B.6 Rate adaptive performance tests for BB8b
Noise n_BB8b settings as defined in secbdh 3.2
20individual testg 18testsSHALL bepassed

Table 74: Performance tests with BB8b RA F 150 150

BB8b RA F 150 150

3 Downstream Upstream
? (_CDJ Sync Rate (kbps) 5 Sync Rate (kbps) @
o= _ o0 — o0
| o =] = — o o — ha
o | 2 Sl £ 28| £ S| £ ] 3%

- (] 0 2] = ] (2] (2] =
S| 2 | 8§ 888 & | § | &) &8

w S o 3 & w S o Z:&

150 43360 9928
300 38368 8616
750 26608 6208
1200 13040 616
1800 4576 368

Table 75. Performance tests with BB8b RA | 150 150

BB8b RA | 150 150
- Downstream Upstream
= 3 Sync Rate (kbps) R Sync Rate (kbps) R
c 2 £ €
()] 8 _ oL oL
— ° ° = = ° ° =
© © K [
se | § 3| % ZE 0§ | 5|5 | zE
SE| & | §| 4 |88 ¢ | § | 488
[ = o S n = o S9
150 40528 9304
300 36812 8284
750 27736 6128
1200 13976 600
1800 5320 420
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B.7 Rate adaptive performance tests for BB12a

Noise n_BB12a settings as defined in seclich3.2

16individualtestsi 14testsSHALL bepassed

Table 76. Performance tests with BB12a RA F 150 150

TR-114Issue2

BB12a RA F 150 150

3 Downstream Upstream
? (_CDJ Sync Rate (kbps) <@ Sync Rate (kbps) @
O — o2 — SRS
| o o e = ho} o = =
(<) © © (&) o ©

52| 0§ 3% |zE % | 3% =E
S E = S | % |28 < | § | g |23

~ n s a 22 i S a 22
150 43772 22166
450 33704 15804
1050 17080 2088
1500 10008 652

Table 77: Performance tests with BB12a RA | 150 150

BB12a RA | 150 150

— Downstream Upstream
L,ED 3 Sync Rate (kbps) N Sync Rate (kbps) o
c 2 £ m € m
o — ol — o
- © e = — o] o = =

I} Q o @© © D @ ®© ©
se | 8 | 3 513 0§ 2|y 3@
O - (5] QO
- E 3 o g | 28 < o s | 28

(i s o S8 i = o S
150 39928 20364
450 32828 15316
1050 17184 2600
1500 10384 680
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B.8 Rate adaptive performance tests for BB17a
Noise n_BB17a settings as defined in seclich3.2

16individual test§ 14testsSHALL bepassed

Table 78. Performance tests with BB17a RA F 150 150

BB17a RA F 150 150

3 Downstream Upstream
? (_CDJ Sync Rate (kbps) cD Sync Rate (kbps) 5
C _ =3 <)
1 © o — — ko] © — st
o | 2 S £ | 33 £ S | & | 2%
o _- (D) 0 (7] o = (] (%)) (7)) o=
JE| 2 | 8| 8|28 ¢ s | & | 28

L s o > & Ll = o > &
150 55676 20768
450 35616 14644
1050 15968 2056
1500 8544 648

Table 79. Performance tests with BB17a RA | 150 150

BB17a RA | 150 150
- Downstream Upstream
= o Sync Rate (kips) R Sync Rate (kbps) R
c 2 £ €
(] 8 — oL — oL
- © o = — o} © — =
T T

O - v 5 v 5
- £ 3 o < 2 2 < o @ & S

L = o Z = = a Z
150 53520 21392
450 38276 14228
1050 | 15628 2536
1500 9164 684
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B.9 Rate adaptive performancetests for BA17a with DPBO and UPBO

The basic BA17a Band ProfiHALL be applied with the following modifications to the

i Common

BAl7a_D&UPBO:

ne

S e tTablentg define thepsieapeSDiBand Profile

Table 80: Common Line Settings for BA17a_ D&UPBO Band Profile

Parameter Setting Description
All parameters but Value as specifie(
those specified below in Table7
DPBOEPSD ADSL2plus PSD mask that is assumidbe permitted
Annex A at the exchange
DPBOESEL 27dB@1MHz | E-side electrical length
Model of the frequency dependent loss ¢
DPBOESCMA 0.1924 E-side cable: scalars DPBOESCMA
(NOTE)
Model of the frequency dependent loss ¢
DPBOESCMB 0.5960 E-side cable: scalaBPBOESCMB
(NOTE)
Model of the frequency dependent loss
DPBOESCMC 0.2086 E-side cable: scalars DPBOESCMC
(NOTE)
DPBOMUS -95 dBm/Hz Minimum usable receive signal P3iask
Minimum frequency from which on the
DPBOFMIN 138 kHz DPBOSHALL be applied
Maximum frequency up to which the
DPBORVAX 2208 kHz | hppOSHALL be applied
Force COMIB electrical loop length
UPBOKLF 0 (means that klis estimated during
training)
UPBOKL estlrtrlzzﬁi(:]gurmg Upstream electrical loop length ¢kl
UPBOA USO 40.00 A andB values US band 0
UPBOB USO 0 (These values imply no UPBO)
UPBOA US1 47.30 A value US band 1
UPBOB US1 21.14 B value US band 1
UPBOA US2 54.00 A value US band 2
UPBOB US2 16.29 B value US band 2
UPBOA US3 54.00 A value US band 3
UPBOB US3 16.29 B value US band 3
NOTE: the values of DPBOESCMA, B and @ aeferred to a RE loop. Values that
are configured according to G.997.1 SHALL be rounded to the nearest scalar valu

The following Profileline combination§SHALL be configured on the equignt under test:
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Table 81: Profile-line combinations for BA17a D&UPBO

Profile-line combination Band-profile Specific line-setting
BAl17a_D&UPBO_RA_F 150 150 BAl7a_D&UPBO RA_F 150 150
BA17a_D&UPBO_RA | 150 150/ BAl7a_D&UPBO RA | 150 150

The noise model n_BAl17a_ D&UPBO definedliable82 SHALL be usedIt is coherent
with the noise models framework specified in sec@dh3.2

Table 82 Noise model nBA17a D&UPBO

Associated Self noise
band-profile disturbers

Noise model Alien noise disturbers

ETSIMD_CAB27

n_BAl7a D&UPBO | BAl7a D&UPBO| MD CAB27
- - - - Tablel72 AnnexD.2

For this Band Rofile the value of kJ (UPBOKL) is estimated by the SUTs during training
The PSD of a single setfisturberSHALL be deterministically defined by the settings of

Table80. Thekl0 values for calculation of the single sdistuber PSD are listed ihable
83.

Table 83: ki, for calculation of the single sekdisturber PSD for BA17a D&UPBO
Loop Length (m, PEO loop) klo (UPBOKL) (dB @ 1MHz)

150 3.7
450 11.1
900 22.3

6 individual tests 5 testsSHALL bepassed

Table 84: Performance tests with BA17a D&UPBO RA F 150 150

BA17a D&UPBO RA F 150 150

-3 Downstream Upstream

? 8 Sync Rate (kbps) < %\ Sync Rate (kbgs) < %‘

(] 8 —_ (S —] D=

- o ° = E o} © byt E

S| & | 8§18 89 & | § |8 &g
W = o Z o L = a Zx

150 51336 19596

450 37744 16172

900 19700 3968
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6 individual tests 5 testsSHALL bepassed

Table 85: Performance tests with BA17a D&UPBO_RA | 150 150

BAl17a D&UPBO_RA | 150 150

—_ Downstream Upstream
% o Sync Rate (kbps) - Sync Rate (kbps) o
c 2 £ €
(TIPS — oL o=
- © = = =] o o — =

w (<} © @© (] = ©
s 08 308 B8 |z §|3E
o ~ (O (O
JE| ¢ g & 88| & | £ & &2

= = Z o = = Z

150 51728 20080
450 37924 15748
900 18828 4184

B.10 Rate adaptive performance tests for BB17a with DPBO and UPBO

The basic BB17a Band Profi#HALL be applied with the following modifications to the

ACommon Li ne SeantTablenhtgdefine thepsleapedSDiBand Profile
BBl17a D&UPBO:

Table 86: Common Line Settings for BB17a D&UPBO Band Profile

Parameter Setting Description
All parameters but Value asspecified in
those specified below Table7
ADSL2plus PSD mask that is assumed to be
DPBOEPSD Annex B permitted at the exchange
DPBOESEL 27dB@1MHz E-side electrical length
Model of the frequency dependent loS
DPBOESCMA 0.1924 of E-side cable: scalars DPBOESCMA
(NOTE)
Model of the frequency dependent loS
DPBOESCMB 0.5960 of E-side cable: scalars DPBOESCMEH
(NOTE)
Model of the frequency dependent los
DPBOESCMC 0.2086 of E-side cable: scalars DPBOESCM(
(NOTE)
DPBOMUS .95 dBm/Hz mz;rl:wum usable receive signal PSD
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Minimum frequency from which on thq
DPBOFMIN 254 kHz DPBOSHALL be applied
Maximum frequency up to which the
DPBOFMAX 2208 kHz DPBOSHALL be applied
Force COMIB electrical loop length
UPBOKLF 0 (means that klis estimated during
training)
UPBOKL estlrtr::;fi(:]gurlng Upstream electrical loop length ¢kl
UPBOA USO 40.00 A and B values US band 0
UPBOB USO 0 (these values imply no UPBO)
UPBOA US1 47.30 A value US band 1
UPBOB US1 21.14 B value US bad 1
UPBOA US2 54.00 A value US band 2
UPBOB US2 16.29 B value US band 2
NOTE: the values of DPBOESCMA, B and @ aeferred to a R loop. Values that
are configurediccording td5.997.1 SHALL be rounded to the nearest scalar value.

The following Prdile-line combinationSSHALL be configured on the equipment under test:

Table 87: Profile-line combinations for BB17a D&UPBO

Profile-line combination

Band-profile

Specific line-setting

BB17a D&UPBORA _F 150 150

BB17a_D&UPBO

RA F 1550 150

BB17a_D&UPBO RA_|_150 150

BB17a D&UPBO

RA | 150 150

The noise model n_BB17a_D&UPBO definedliable88 SHALL be usedIt is coherent
with the noise models framework specified in sec@d3.2

Table 88. Noise model n BB17a D&UPBO

Noise model Assomatgd Self noise Alien noise disturbers
band-profile disturbers
ETSIMD_CAB27
n_BBl17a D&UPBO BBl7a_D&UPBO| MD_CAB27 Table172 AnnexD.2

For this Band Profile the value oflUPBOKL) is estimated by the SUTs during training
ThePSD of a single selfisturberSHALL be deterministically defined by the settings of
Table86. TheklO values forcalculation of the single setfisturber PSD are listed ifable

89.
Table 89: ki for calculation of the single sekdisturber PSD for BB17a D&UPBO
Loop Length (m, PEX loop) | klo (UPBOKL) (dB @ 1MH2)
150 3.7
450 11.1
1050 26.0
1500 37.1

16individual test§ 14testsSHALL bepassed
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Table 90: Performance tests with BB17a D&UPBO_RA F 150 150

BB17a D&UPBO _RA F 150 150

-3 Downstream Upstream

? (_CDJ Sync Rate(kbps) £ Sync Rate (kbps) & &

= — (2RSS — (SRS

| o] © = = ko] © = =

L Q o © © D <5 @© ©
se 8 |z %38 g 2|5 2t
SE| ¢ | 8§ & 82 & | § &) &g
(i = o 29 i = a 28

150 54716 16668

450 37212 14852

1050 | 11304 2584

1500 2648 772

Table 91: Performance tests with BB17a_D&UPBO_RA_|_150_150
BB17a_D&UPBO_RA | 150 150
—_ Downstream Upstream

= o Sync Rate (kbps) R Sync Rate (kbps) R
c o = _ﬁé c %
(] 8 — oL — oL
| © o = S o © _— —

) @ [ O T @
s2 | 8 3|5 Bl 8 | 35| zE
SEl 2| 8| g B8] ¢ s | 2| 88

I S o § & w S o 2 &J
150 | 53036 16152
450 | 39724 14424
1050 | 10920 3016
1500 | 2952 756

B.11 Rate adaptive performance tests for BA8c with DPBO and UPBO

The basidBA8c Band ProfileSHALL be applied with the modifications Table92to the

ACommon Li ne Se tTabienhtgdefine thepsieapedSDiBand Profile
BA8c D&UPBO:

Table 922 Common Line Settings for BA8c_ D&UPBO Band Profile

Parameter Setting Description
All parameters but Value as specified in
those specified belov Table7
ADSL2plus PSD mask that is assumed to be
DPBOEPSD Annex A permitted at the exchange
Model of thefrequency dependent losg
DPBOESCMA 0.1719 of E-side cable: scalars DPBOESCMA
(NOTE)
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Model of the frequency dependent los

DPBOESCMB 0.644453 of E-side cable: scalars DPBOESCME
(NOTE)
Model of the frequency dependent los
DPBOESCMC 0.18359 of E-side cable: scalars DPBGEMC
(NOTE)
DPBOMUS -101.5 dBm/Hz m:;slrknum usable receive signal PSD
DPBOEMIN 138 kHz Minimum frequency from which on the

DPBOSHALL be applied
Maximum frequency up to which the

DPBOFMAX 2208 kHz DPBOSHALL be applied
Force COMIB electrical loop length
UPBOKLF 0 (means that klis estimated during

training)

estimated during

UPBOKL Upstream electrical loop length ¢kl

training
UPBOA USO 40.00 A and B values US band O
UPBOB USO 0 (these values imply no UPBO)
UPBOA US1 60 A value US band 1
UPBOB US1 17 B value US band 1

NOTE: the values of DPBOESCMA, B and C aséerred to a P& loop @1 MHz.
Values that are configured according to G.997.1 SHALL be rounded to the neares
value.

The Eside electrical length SHALL be set according tible93.

Table 93: DPBOESEL value
Parameter Setting Description
DPBOESEL 27dB@1MHz E-side electrical length

The following Profileline combinationSHALL be configured on th8UT:

Table 94: BA8c D&UPBO testing descriptions

Profile-line combination Band-profile Specific linesetting
BA8c D&UPBO_RA |1 150 150 | BA8c D&UPBO RA | 150 150
BA8c D&UPBO RA F 150 150 | BA8c D&UPBO RA F 150 150

The noise model n_BA8c_D&UPBO definedthe following tableSHALL be used:
Table 95. Noise model n BA8c D&UPBO

Noise model Assomat_ed Self noise disturbers| Alien noise disturbers
band-profile
n_BA8c_D&UPBO| BA8c_D&UPBO 19self BA8c none

In the table above thE9 sef BA8c noise scenario corresponds to 19 self disturbers. The
associatedelf noise disturber frequency domain profi#$ALL be calculated as described
inB.1.2.1
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As for this Band Profile the value offKlUPBOKL) is estimatedby the SUTs during training,
the PSD of a single setfisturberSHALL be deterministically defined by the settings of

Table92 asklg values for calculation of the single sdisturber PSD are listed ifable96.
The UPBOKLESHALL be reported.

Table 96: ki, for calculation of the single seHdisturber PSD for BA8c D&UPBO

Loop Length (m, TP-100 loop) klo (UPBOKL) (dB @ 1MHZz)
150 2.7
450 8.1
1050 18.9
1200 21.7
1500 27.0

20individual testg 18testsSHALL bepassed

Table 97: Performance tests with BA8c D&JPBO RA F 150 150

BA8c_D&UPBO_RA_F_150_150
)
c O Downstream Upstream w
50 =
c o
g9 Sync Rate (kbps) S Sync Rate (kbps) <o 8
oQ DT 538 | .
8 - go! ke, = < ; o ge, = S 5 =
-4 £ o o ® =8| @ o ® | =8| 7
= o 3 2 | 85| © 3 3 | 88| 5
S S| & |ce| £ | 8| & |cg| g
150 25450 8850
450 22800 8800
1050 15700 4700
1200 12950 3750
1500 10050 750
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Table 98. Performance tests with BA8¢c D&UPBO RA | 150 150

BA8c_D&UPBO_RA_|_150 150
a
c 0 Downstream Upstream L
52 >
c o
49 Sync Rate (kbps) c@ | SyncRate(kbps) | c@ | 2
on ) 53 | &
8" o) ° = T 5 e ° = S5 =
4 < ) © =9 @ o @© = Q i
S Q = n £ 8 = L £ | Q
: | 3% |38 |3 |% |B3:
< D G S} < o] @ SN ) &
L s o Zx N s a Zx ¥
150 23600 8200
450 21100 8250
1050 14650 4700
1200 12400 3750
1500 9150 700

B.12 VDSL20POTS and VDSL20ISDN test cases for CRC error reporting verification
test

CRCuverification testing for Region B SHALL be performed in rate adaptieele according
to sectiorB.1 Testing consists of two test conditions randomly selected from the 3 described
in the tables for any given profilsne combnation.Test loops and noise impairment for

CRC error reporting verification test defined in section 8.1 are list€édhle99 andTable
100

Table 99 VDSL20POTS test cases foERC error reporting verification test

Profile-line combination Loop length and Noise CRC | Pass/
type impairment Count | Falil
150 m
BA8b_RA_F_150_150 750 m PED4 n_BA8b
1800 m
150 m
BASb_RA | 150_150 750 m PED4 n_BA8b
1800 m
150 m
BA8C—D&UPBS%—RA—F—150—1 1050m | TP100 | n_BASc D&UPBO
1500 m
150 m
BA8C—D&UP28—RA—'—15O—1 1050m | TP100 | n_BASc D&UPBO
1500 m
150 m
BA12a RA F 150 150 1050m | PED4 n_BA12a
1500 m
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150 m

BA12a_RA_|_150_ 150

1050 m

1500 m

PED4

n_BAl2a

150 m

BA17a_RA_F_150_150

450 m

900 m

PED4

n_BAl7a

150 m

BA17a_RA_|_150_150

450 m

900 m

PED4

n_BAl7a

150 m

BA17a_D&UPBO_RA F_150 |
150

450 m

900 m

PED4

n_BA17a_D&UPBO

150 m

BA17a_D&UPBO_RA | 150 _
150

450 m

900 m

PED4

n_BA17a_D&UPBO

50m

BA30a_RA_F_150_150

150 m

450 m

PED4

n_BA30a

50m

BA30a_RA_ 150 150

150 m

450 m

PEG4

n_BA30a

50m

BA30a_D&UPBO_RA_F 150 _
150

150 m

450 m

PED4

n_BA30a_D&UPBO

50m

BA30a_D&UPBO_RA_|_150_
150

150 m

450 m

PED4

n_BA30a_D&UPBO

Table 100 VDSL20ISDN test cases for CR

C error reporting verification test

Profile-line combination Loop length and . Npise CRC Pass/
type impairment Count | Falil

150 m

BB8b_RA_F_150_150 750 m PED4 n_BB8b
1800 m
150 m

BB8b_RA_I_150_150 750 m PED4 n_BB8b
1800 m
150 m

BB12a_RA_F_150_150 1050 m PED4 n_BB12a
1500 m
150 m

BB12a_RA_I_150_150 1050 m PED4 n_BB12a
1500 m
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150 m
BB17a RA_F_150 150 1050 m PED4 n_BB1l7a
1500 m
150 m
BBl17a RA | 150 150 1050 m PED4 n_BB1l7a
1500 m
150 m
BBl?a—D&UESBOO—RA—F—]'SO— 1050 m PED4 n_BB17a _D&UPBO
1500m
150 m
BBl?a—D&UESBOO—RA—I—ISO— 1050 m PED4 n_BBl7a_D&UPBO
1500 m
50 m
BB30a RA F 150 150 PED4 n_BB30a
- - - - 150 m -
450 m
50 m
BB30a_ RA 1 150 150 PED4 n_BB30a
- - = 150 m -
450 m
50 m
BB30a D&UPBO RA F 150 PED4 n_BB30a_D&UPBO
- - - - = 150 m - -
150
450 m
50 m
BB30a D&UPBO RA | 150 PED4 n_BB30a_D&UPBO
- - - - 150 m - -
150
450 m
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B.13 VDSL20POTS and VDSL20ISDN test cases fatownstreammargin verification

test

Downstreanmargin verification testing for Regn B SHALL be performed in rate adaptive
mode according to section &RdTable101, Tablel02andTable103 Testing consists of
two test conditions randomly selected from 3h@escribed in the tables for any given prefile
line combination.

Table 101 Downstreammargin verification for VDSL20POTS (PEO04)

— DS net data rate %
25 E X (kbps) 2 S |E || 3
= © £ Q9 2 3 = 5
6 £ 5 2 29 |lo| & @
— (@)} - — @
= o c g . Achieved = ﬂ o g 4
° £ 4 O Anticip (test < 0 o £
8 @) 7]
° ated start) M
(test end)
300 040712 5
BA8b_RA_F_ -
150 150 | 1200 | n_BA8b | 017328 5
1800 08380 5
300 037928 5
BASb_RA_I_ -
150 150 | 1200 | n_BA8b | 016828 5
1800 07792 10
150 044728 5
BAl2a_RA_F -
150 150 | 1090 | nBAl2a | 020172 5
1500 013096 5
150 042696 5
BA12a_RA _| -
150 150 | 1090 | nBAl2a | 019956 5
1500 012584 10
150 054892 5
BAl7a_RA_F -
150 150 | 490 | nBAl7a | O38712 5
900 023960 5
150 053256 5
BAl7a_RA _| -
150 150 | 450 | n_BAl7a | 039144 5
900 023360 5
BA17a D&U | 190  BAL7 051336 5
PBO_RA F_1| 450 | - —| 037744 5
50 150 D&UPBO | —
- 900 019700 5
BA17a_D&U | 190  BAL7a 051728 5
PBO_RA I_1| 450 | ~| 037924 5
50 150 D&UPBO | —
- 900 018828 5
50 085244 5
BA30a_RA_F -
50 150 | 150 | n_BA30a | 067244 s
450 040232 5
November2012 © The Broadband ForumAll rights reserved. 1020f 182



VDSL2 Performance Test Plan

TR-114Issue2

50 081044 5

BA30a_RA | -
507156 150 | n_BA30a | 062316 5
450 041496 5
50 085092 5

BA30a_D&U n_BA30a_[ &
PBO_RA F_1 150 | beupPBO (,)65840 °
50_150 450 035660 5
50 079588 5

BA30a_D&U n_BA30a_[ &
PBO RA | 1 150 | beupPBO (?61440 >
50_150 450 039872 5

Table 102 Downstream margin verification for VDSL20POTS (TP100

DS net data rate e o | 5
c = kb L~ c c o0 =
QS S X (kbps) cEw| 3 | 3 @
== ~ = =2 R | R T WL
= S S 7 S| O O Q @
=0 2 @ Achieved | 3 E| w |0 | ® ?
25 et 5] nticip (test E~=l n | O | g
© ated start) L
(test end)
BASc_D&upB | 190 ©25450 5
O_RA _F_150_| 1050 | n_BA8c | 015700 5
150 1500 510050 5
BA8c_D&UPB | 150 023600 5
O ”
_RA_I_150_15 1050 | n_BASc Q 14650 5
0 1500 09150 10
Table 103 Downstreammargin verification for VDSL20ISDN (PEQ4)
04
- — DS net data rate o 2 | o= Wl _
25 | E| = (kbps) £Eq 2 3| 3 &
=9 = 3 Achieved | 3 E| »w | 0| 8| &
= o o ) OE W | x| E| o
S5 r O | Anticip (test F= o | o| &
© ated Start) L
(test end)
BB8b_RA_F 1| 300 n_BB8b | 038368 5
50_150 1200 013040 5
1800 04576 10
BB8b_RA I_1| 300 n_BB8b | 036812 5
50_150 1200 013976 5
1800 05320 15
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BB12a RA F| 450 | n_BB12a | 033704 5
~150.150 1 4650 017080 5
1500 010008 5
BB12a RA | | 450 | n BB12a | 032828 5
150_150 1050 017184 5
1500 010384 10
BB17a_RA F| 450 n_BB17a | 035616 5
~150.150 1 4650 015968 5
1500 08544 5
BB17a_ RA | | 450 | n BBl17a | 038276 5
150_150 1050 015628 5
1500 09164 10
BB17a_D&UP | 150 | n_BB17a_| 054716 5
BO_RAl:s_ O|:_150 1050 | D&UPBO [ o0, 5
1500 02648 10
BB17a_ D&UP | 150 | n_BB17a_| 053036 5
BO_ng(;_lSO 1050 | P&UPBO |0 oo 10
1500 02952 25
BB30a_ RA F | 50 089232 5
150_150 150 | n_BB30a | (73488 5
450 046064 5
BB30a_RA | 1| 50 083928 5
50_150 150 | n_BB30a | 669144 5
450 044316 5
BB30a_D&UP 50 088840 5
BO—R%('): 1901 450 B@BUB SS?)— 072408 5
450 044844 5
BB30a_D&UP 50 085932 5
BO—RlAgc')—lso 150 EEBS ,fg% 067516 5
450 041824 5
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mode according to seoti 8.2 with peameters provided iflable104, Tablel05andTable

106. Testing consists of two test conditions randomly selected from the 3 described in the
tables for any giveprofile-line combination.

Table 104 Upstream margin verification for VDSL20POTS (PE04)

US net data rate

14
—~ — = L —
v 5 £ « (kbps) L E| S5 | o| T
c = —~ = g [} = o o] LL
TS & % F5|S|o| 2| %
2 .= =) % Achieved | 3 S | ®» | O | B | &
15 o o - OE | W g | E| &
© £ et e Anticip (test F=1wn |0 | %
o 9 N
© ated start) L
(test end)
300 08292 5
BASb_RA F 1| 750 n BA8D 05760 5
50_150 - - 20
1200 0328 (NOTE2
300 07888 10
BASb RA 1 1| 750 n BASbH 05792 15
50 150 - - 55
1200 0368 (NOTEZ)
150 023056 5
BAl2a RA F_ z
150 150 1050 | n_BAl2a 0'2184 15
1500 0640 40
150 021112 5
BA12a RA_I_| 1050 | . a1y | ©2216 35
150_150 - - 55
1500 0632 (NOTE
150 028728 5
BAl7a_RA F_ -
150_150 450 | n_BAl7a 919536 5
900 03560 10
150 026724 5
BAl17a_RA |_ -
150 150 450 | n_BAl7a 919020 5
900 03688 20
BA17a_D&UP 150  BAL7a 019596 5
BO RA F 150| 450 = —| 016172 5
~ 150" D&UPBO _
- 900 03968 10
BA17a_D&UP 150  BAL7a 020080 5
BO RA | 150 | 450 = —| 015748 5
~ 150 D&UPBO _
- 900 04184 20
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50 049764 5

BA30a_RA F_ -
150_150 150 | n_BA30a | 038356 5
450 018692 5
50 045640 5

BA30a_RA_I_ -
150 150 150 | n_BA30a | 036840 5
450 018572 5
o0 028012 5

BA30a_D&UP n BA30a_ [
BO_RA_F_150| 150 | pgupgo | 923708 5
_150 450 013500 5
o0 026020 5

BA30a_D&UP n_BA30a_ =
BO_RA | 150 | 150 | pguppo | 922144 5
_150 450 011986 5

NOTEZX Due to the low data rates under this loop and nmselition, the observation of 10 error events
takes a very long time (at BER ~-Ig To accelerate testing, the desired number of observed error ev
reduced to 3. To remain consistent with previous confidence levels of estimated BER, the rdogedf 4
estimated BER is increased from T5& 2e7.

NOTEZ Due to the low data rates under this loop and noise condition, the observation of 10 error eV
takes a very long time To accelerate testing, the desired number of observed error evdintedstoes. To
remain consistent with previous confidence levels of estimated BER, the range of allowed estimated
increased from 1.5€ to 1.75€7.

Table 105 Upstream margin verification for VDSL20POTS (TP100)

o
US net data rate GE)";’\ *g § gé =
- kbps
Profile-line | Lengt (kbps) £2/8/813 | &
S Crosstalk - = = a
combination | h (m) . n-=| 0|0 I a
.. | Achieved | ©E | W |x | E| o
Anticip F=lwn|Q | =&
(test start) 7
ated L
(test end)
BASc_D&upB | 190 O 88 >
O_RA F_150_| 1050 | n_BA8c O 47 10
150 1500 O 75 35
BA8c_D&UPB 150 © 82 19
c_ .
O RA | 150 1| 1090 |  gage | O 47 15
50 - 50
1500 O 70 (NOTE)

NOTE: Due to the low data rates under this loop and noise condition, the observatioarairidvents
takes a very long time (at BER ~-I To accelerate testing, the desired number of observed error ev
reduced to 5. To remain consistent with previous confidence levels of estimated BER, the range of &
estimated BER is increaséwm 1.5e7 to 1.75€7.
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Table 106 Upstream margin verification for VDSL20ISDN(PEO04)

= US net data rate R R
E (kbps) 9| 5|5 |0 7
Profile-line | < E= 3818318 %
L =, |Crosstalk — . - 2 = )
combination | 2 Anticip | Achieved | @ 199 g s
4 ated (test F< | 0 5 = o
start) L
(test end)
BB8b_RA_F 1| 300 n_BB8b | O 68 5
50_150 750 O 62 5
1200 O 61 45
BB8b_RA_I_15| 300 nBB8b | O 82 10
0150 750 O 61 15
1200 O 60 60
(NOTE)
BB12a RA F| 450 | nBB12a | O 15 5
-150_150 1050 O 088 15
1500 O 65 40
BB12a RA_I | 450 | nBB12a| O 15 5
150_150 1050 O 26 30
1500 O 68 50
(NOTE)
BB17a_ RA F| 450 | nBB17a| O 14 5
150150 1050 O 026 15
1500 O 64 40
BB17a_ RA | | 450 | nBB17a| O 14 5
150_150 1050 0O 25 30
1500 O 68 50
(NOTE)
BB17a_D&UP | 150 | n BBl7a_ | O 16 5
BO_RA_F_150| . | D&UPBO | J o 10
150
1500 o 77 35
BB17a_D&UP | 150 | n_BB17a_| 016152 5
BO_RA_I_150 | .| D&UPBO [ o . o5
150
1500 O 75 45
(NOTE)
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BB30a_RA F | 50 043276 5
150_150 150 n_BB30a | 030480 5
450 014540 5
BB30a_ RA | 1| 50 039232 5
50_150 150 n_BB30a | 028648 5
450 013744 5
BA30a_D&UP 50 018124 5
BO_RA F_150 BB30 ,
150 150 | Szupe | 017020 5
450 012996 5
BB30a_D&U 50 530 016892 5
PBO RA | 1| 150 BEUPB%— 016136 5
50_150 B
- 450 013220 5
NOTE: Due to the low data rates under this loop andenoondition, the observation of 10 error events
takes a very long time (at BER ~-Ig To accelerate testing, the desired number of observed error ev
reduced to 5. To remain consistent with previous confidence levels of estimated BER, tref ediogesd
estimated BER is increased from Eb& 1.75€7.

B.15 REIN Testingfor BA8c

B.15.1 Common Line Setting Variations

The test setup is to be configured according to Section 6.1 as appropriate for the modems
under test. The test loop SHAIde TP100.

Thebasic BA8c Band Profile SHALL be applied with the modification$able92to the
ACommon Li ne Se tTabientgdefine thepsieapedSDiBand Profile
BA8c_D&UPBO.

The Eside electrical legth SHALL be set according fbable93.

The following profileline combinations SHALL be configures on the SUT.

Table 107 Modified BA8c D&UPBO Profile -line-combinations for REIN testing

Profile-line comhination Band-profile Specific linesetting
BA8c_D&UPBO_RA 1 150 150 BA8c_D&UPBO RA_I_150_ 150
BA8c D&UPBO FX 1023 008 BA8c_D&UPBO FX 1 023 008
BA8c D&UPBO_FX 1021 008 BA8c D&UPBO FX_1 021 008
BA8c D&UPBO FX | 014 005 BA8c_D&UPBO FX 1 014 005
BA8c D&UPBO_FX 1010 0@6 BA8c_D&UPBO FX 1 010 0@6
BA8c_D&UPBO_FX_ | @7 0007 BA8c_D&UPBO FX_1 007 _0007

November2012 © The Broadband ForurAll rights reserved. 1080f 182



VDSL2 Performance Test Plan TR-114Issue2

B.15.2 Noise Models
The noisemodel n_BA8c_D&UPBO defined imable108 SHALL be used.

Table 108 Noise model n B\8c D&UPBO for REIN testing

Noise model Assomatgd Self noise disturbers| Alien noise disturbers
band-profile
n_BA8c_D&UPBO| BA8c_D&UPBO 19self BA& none

The REINnoiseSHALLus e a bur st of pseudo random noi se
differential signapower spectral density is describedAymula B 2.

Formula B- 2 REIN Impulse PSD for BA8c

&- 86dBm/ Hz: f(H2) <0.316° 10°
_imax- 86- 80° log,,(f /0.316° 10°)- 116:0.316 10° < f (H2) ¢ 0.75 10°
" i- 116dBm/ Hz: 0.75% 10° < f (HZ) <2.23 10°

Fmax- 116- 20° log,,(f /2.2 10°)- 150: f (H2) 2 2.23 10°

NOiS%EIN (f )

The REIN noise is injected with a repetition frequency of 100Hz.

B.15.3REIN testing in rate adaptive mode

The test procedure is describedlable 109,

Table 109 REIN test procedurei rate adaptive mode

Test (1) The test setup is to be configured according to Section 6.1 as

Configuration appropiate for the modems under test. The test loop SHB&L
straight homogeneous”100.

(2) Configure the SUT in the BA8c_D&UPBO_RA | 150 150
profile-line combination Target noise margis specifiedin Table
110

(3) TheDSLAM and VTUR are connected in turn through each log
lengthspecified inTable110

(4) The crosstalk noise impairment n_BA8c_D&UPBBIALL be
applied at botibSLAM andCPE

(5) Additive Gaussian White noise dt40 dBm/Hzs injected at both
DSLAM andCPE

(6) The REIN noise impairme@HALL be applied at botBDSLAM
andCPEin addition to the crosstalk noise and K&/GN. The
REIN sources SHALL be coming from a single source to ensur
they are synchronous
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Method of (1)Train the link in the presence of the crosstalk nofs&GN and

Procedure REIN impairments.

(2)Wait for 3 minutes after initialization for bitswaps to settle.

(3)Record the net data rate R (kbps) and the numkEegtiat occur
during the following 2 minutes.

Expected (1)The broadband linBHALL operate in the presence of the REIN.

Result (2)If the link fails to train within 2 minutes or the connection is
dropped before the end of the test, the reéSHIALL be declared a
fail.

(3)The number of reportetSSHALLb e O 1
(4)A data ratgpass on théestpointrequires that the expectddta rate
in Table110is achieved.

Table1l10defines a set offour tests.In each test, the crosstalk and REIN noise impairment is
injected at both side®SLAM and CPEand both downstream and upstream data rate,
reported margin and the ES count are recorded during the test. In total there are 8 test points
(4 in downstream and 4 in upstream) #@melSUT SHALL pass a minimum of seven thfese
testpoints.

If one of these tegioints fails, the tesMAY be repeated. One of the tpsints MAY be
repeated several times, but the total number of test attempts required to pass the seven test
points SHALL NOT exceed 16.

Table 110 REIN testing in rate adaptive mode

Profile-line combination BA8c D&UPBO RA | 150 150
S Downstream Upstream

- c c 28| e 8) —_ Q ) —
SS| S0 32|88 28 |2Y% 52 |F| 58|78 52| 3
3 o =S| = 8 (@] - 2 T o 8 © o | WL - 8 T o 8 C - L
oF |l gu|lgun| 82| a2 |82 |5|=22 g | a2 |8& 5 |=22| @
S| o0 | oD | 58| %2 |3e |2 v2s|&8|%aw|3el 2| 25| &
CE | & = xc| 2@ s 3|l 2a|lad|8RIcsk S| 2a|a
— et - < S :><l — O = S o o % = | O = s o

100 6 6 23128 8000

300 9 9 20350 7250

500 9 9 18350 6750

1000 | 9 9 12850 3600
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B.15.4REIN testing in fixed rate mode
The test procedure is describedlable111

Table 111 REIN test procedurei fixed rate mode

Test (1)The test setup is to be configured according to Section 6.1 as

Configuration appropriate for the modems under test. The test loop SHB&L
straight homogeneouds”100.

(2)Configure the SUT in the required BA8c FixBate profileline
combination fromTrable107. Target noise margiSHALL be set to
6dB.

(3)TheDSLAM andCPEare connected in turn through each loop
lengthspecified inTable112

(4)The crosstalk noise impairment n_BABXUPBO andSHALL be
applied at botibSLAM andCPE

(5)Additive Gaussian White noise dt40 dBm/Hz is injected at both
DSLAM andCPE.

(6)The REIN noise impairmer8HALL be applied at botBSLAM
andCPEin addition to the crosstalk noise andANEGN. The
REIN sources SALL be coming from a single source to ensure
they are synchronous

Method of (1)Train the link in the presence of the crosstalk nof8&GN and

Procedure REIN impairments.

(2)Wait for 3 minutes after initialization for bitswaps to settle.

(3)Record the net datateaR (kbps) and the number oS Ehat occur
during the following 2 minutes.

Expected (1)The broadband linEHALL operate in the presence of the REIN.

Result (2)If the link fails to train within 2 minutes or the connection is
dropped before the end of the teke resultSHALL be declared a
fail.

(3)The number of reportetSSHALLb e O 1

Tablel12defines a set offive tests. In each test, the crosstalk and REIN noise impairment is
injected at both VTU sides and both downstream and upstream data rate, reported margin and
the ES count are recorded durthg test. In total there are 10 test points (5 in downstream

and 5 in upstream) artdle SUT SHALL pass a minimum d of these tegpoints.

If one of these separate tefdds, the tesMAY be repeated. One of the tesints MAY be

repeated severahties, but the total number of test attempts required to pasgiest
points SHALL NOT exceed 16.
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Table 112 REIN Reach impairment, Fixed Rate Profile
Band-profile BA8¢c D&UPBO

=) S Downstream Upstream
= T c
=) c o 3)
=X © 35| € w | <@ c w | @
c S b so|l g0 | Y ||| a0 | Y | 53| =
o = o) L 0 Q po] =~ | @© o ° =~ | @
Sa < £8| 3o ) S5 | WL Eie) ) S5 | WL
ok = s2| X | 5 |2¢| 3| X | 5 |=2¢2|@
o < o = > ) o = 0 S 7] o = (%]
e = <) n o o © n O (o] @©
o X = @® 0 = @© 0
1 © ] @© (]
() E'O O = o o O = o o
(% 45 S = Z =S = Z

100 | FX_|_023 008
400 | FX_1. 021 008
900 | FX_|_014_005
1300| FX_|_010_0@6
1500| FX_|_007_00D7

B.16 SingleHigh Impulse Noise (SHINE) Testingfor BA8c

B.16.1 Common Line Setting Variations

The basic BA8c Band Profile SHALL be applied with the modificatioriBable92 to the
ACommon Li ne Se tTabientgdefine thepsieapedSDiBand Profile
BA8c_D&UPBO.

The Eside electrical length SHALL be set according ahle93.
The SUT profileline combinations SHALL be configured asTiable113
Table 113 BA8c D&UPBO profile -line combinationsi SHINE testing

Profile-line combination Band-profile Specific line-setting
BA8c_D&UPBO_RA_|_150 150 | BA8c_D&UPBO RA_|_150_150

B.16.2 SHINE Noise Models
The noise model n_BA8c_D&UPBO definedTiable114 SHALL be used.

Table 114 Noise model n BA8c D&UPBO SHINE testing

Noisemodel Assouat_ed Self noise disturbers| Alien noise disturbers
band-profile
n_BA8c D&UPBO| BA8c D&UPBO 19self BAS8c none

The SHINE teshoise bursSHALL use an AWGN noise burst with amplitude-86
dBm/Hz from 138 kHz up to 7.0 MHz. The eaftband nois SHALL NOT be higher than
86 dBm/Hz. The SHINE noiseHALL be applied at th€PEside, inShowtimeafter the 60
seconds settling time.

November2012 © The Broadband ForurAll rights reserved. 1120f 182



VDSL2 Performance Test Plan TR-114Issue2

At the end under test, the SHINE test noise is coupled to thesing a higimpedance
coupler.These test noise lelsareasmeasuled i nto a 100 Y measuring
Y in parallel

B.16.3 SHINE testing in rate adaptive mode
The test procedure is describedlable115

Table 115 SHINE rate adaptive test procedure

Test (1) The test setup is to be configured according to Section 6.1 as

Configuration appropriate for the modems under test. The test loop SH®&LL
straight homogeneous”100.

(2) Configure the SUT in the BA8c_D&UPBO_RA | 150 150
profile-line combination Target noise margiBHALL be set to
6dB.

(3) The DSLAM and CPE are connected in turn through each loop
specified inTable116.

(4) The crosstalk noise impairment n_BA8c_D&UPBBIALL be
applied at both DSLAM an@PE

(5) Additive Gaussian White nse at140 dBm/Hz is injected at both
DSLAM andCPE

(6) The SHINE noise impairmei@HALL be applied at th€PEin
addition to the crosstalk noise andANEGN.

Method of (1) The link is trained in the presence of the crosstalk noise and th

Procedure AWGN impairments.

(2) Wait for 60s after initialization for bitswaps to settle.

(3) The SHINE is applied at tHePE The duration of the SHINE is g
specified inTable116.

(4) Wait for 10s after the end of the SHINE.

(5) Record the ESountthat occurs during the following 60s.

Expected (1) The modenSHALL NOT retrain during the application of the

Result SHINE event and for 70s after the end of the SHINE event;

(2) The number of reportedSthat occur between 10s and 70s after
the SHINE evenBHALLb e O 1

Tablell6defines a set of two test8ach test SHALL be repeated 3 times. The CPE SHALL
pass all 3 tests for each burst length.

Table 116 SHINE test loop and burst lengths

Loop Length (m, TP100 Burst length (ms)
1500 1000
1500 100
NOTE 1:The burst length SHOULD be controllablith a resolution of 10 ms
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B.17 Combined Noiselmpairment for BA8c

The purpose of these tests is to verify that VDSL2 links can be parameterized to be stable and
operate essentially error free when victim to several fluctuating noise sources at the same
time. These tests are based on combined noise models that are more representative of the real
network than a single noise test.

Two tests are definedype lincludes repetitive high level impulse noise (REIN), prolonged
electrical impulsive noise (PEIN) and fluctuating crosstalk due to modems being switched on
and off over timeType 2includes prolonged electrical impulsive noise (PEIN), fluctuating

RFI ingress fom a large number of radio signals, and fluctuating crosstalk.

NOTE: These tests are defined for VDSL2 without the availability of retransmission
functionality. Consequently the longest PEIN pulse represented is 3.6 ms. In future versions
of this specifiation the PEIN tedflIAY be modified to increase the maximum impulse length
to of the order 10 ms.

AnnexD.4 includes detaik of the individual noise models and some help in setting up the
tests.Type 1 test procedure is defthen sectiorB.17.1 Type 2 test procedure is defined in
sectionB.17.2

These tests are designed to be passed by implementations using 65536 aggregate interleaver
and deinterleaver delay octet3 §ble 61/G.993.9 and a DS memory split in the range of
50% to 80%.

The following additional configuration and pass/fail conditions apply:

1 if MAXDELAYOC TET-split parameter (MDOSPLIT)Section7.3.1.14G.997.1)is
available, configure MDOSPLIT to a valueside the range of 50% to 80%the
performance requirements are not met then the test is declaired a fail

7 if MDOSPLIT is not available, then the test is run without memory split control. If the
performance requirements are not met due to datéimatation, then the u=d DS memory
split in the rateadaptive test SHALL be calculated based on the avail&h897.1
parameters (INTLVBLOCKand INTLVDEPTH).

o If this split is outside the the range of 5@%%, then the test is declared conditionally
pased with a note that the test was failed due to the memory split being out af range

o If this split is inside the range 5080%, then the test is declared a fail.

B.17.1Type 1 combined threat noise test including high level REIN

This combined threat noise testes a combination of REIN, PEIN and fluctuating crosstalk.
The test duration is 4 hours during which the crosstalk cycles twice andStHéidLD be
about 76 PEIN pulses. The RE®HALL be onduring training and for 2 minutes afterwards.

The system undeestSHALL be tested fotherate adaptive and fixed rate profilésfined in
Table122 with 9dB downstream and upstream Target Margins

The test procedures are described@ablel17andTable118
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Table 117. Combined noise test procedurdype 11 Rate Adaptive mode

Test (1)Configure the SUT in theate adaptive (RAprofile-line combination
Configuration as defined imable122 The frget noise margiBHALL be set to
9dB.

(2)TheDSLAM andCPEare connected in turn through each l¢tempgth
specified inTable123

(3)The fluctuating crosstalk noise impairm@&HALL be applied &the
CPEand DSLAM The condition during trainingHALL be 1
disturber at th€€ PEandDSLAM. In Showtime number of disturbers
at theCPEandDSLAM sideSHALL fluctuate betweed and 19, as
described irD.4.4. The number of NEXT, and FEXT, disturbers at
the DSLAM and CPESHALL be the same and varied synchronous

(4)The REIN and PEIN noise impairme®HALL be applied at th€PE
in addition to the fluctuating crosstalk noise.

Method of (1)The link is traind in the presence of REIN impairment.

Procedure (2)The fluctuating crosstalk noise and PEIN impairnf@HALL be
applied.

(3)Record the net data rate, reported noise margin, reported numbe
ES SESand retrains over the 4 hours of test durat@TE:
Reported noise mgin andSESSHALL NOT be considered in the
pass/fail criteria.

Expected (1)The link SHALL operate in the presence of REIN impairment.

Result (2)If the link fails to train within 2 min or the connection is dropped
before the end of the test, the reSHALL bedeclared a fail.

(3) The number of reported downstre&8 SHALL be O5 and upstrean
ESSHALL beO . 5

(4) The expected results rable124 SHALL be met.
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Table 118 Combined noise test procedurdype 11 Fixed Rate mode

Test
Configuration

(1)Configure the SUT in théxed rate EX) profile-line combinations as
defined inTable122 The &rget noise margiSHALL be set t®dB.

(2)TheDSLAM andCPEare connected in turn throughah looplength
specified inTable123

(3)The fluctuating crosstalk noise impairm@&tALL be applied at the
CPEand DSLAM The condition during trainingHALL be 1
disturber at th€PEandDSLAM. In Showtime numberof disturbers
at theCPEandDSLAM sideSHALL fluctuate betweeft and 19, as
described irD.4.4. The number of NEXT, and FEXT, disturbers at
the DSLAM and CPESHALL be the same and varied synchronous

(4)The REN and PEIN noise impairmeStHALL be applied at th€PE
in addition to the fluctuating crosstalk noise.

Method of
Procedure

(2)The link is trained in the presence of REIN impairment.

(2)The fluctuating crosstalk noise and PEIN impairnf@HALL be
applied.

(3)Recod the net data rate, reported noise margin, reported number,
ES SESand retrains over the 4 hours of test durat@TE:
Reported noise margin a®KESSHALL NOT be considered in the
pass/fail criteria.

Expected
Result

(1)The link SHALL operate in the peence of REIN impairment.

(2)If the link fails to train within 2 min or the connection is dropped
before the end of the test, the reSHALL be declared a fail.

(3)The number of reported DS EBHALL beO5 and upstream ES
SHALL beO . 5

(4)The expected results Table125SHALL be met.

B.17.2Type 2Combined Threat Noise Test including fluctuating RFI

The combined threat noise test uses a combination of fluctuating RFI, PEIN aodtihgt

cross talk. The test duration is 4 hours during which the crosstalk cycles twice and there

SHOULD be about 76 PEIN pulses.

The system under teSHALL be tested fotherate adaptive and fixed rate profilgsfined in
Table122 with 9dB downstream and upstream Target Margins

The test procedures are describedablel19andTablel120
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Table 119 Combined noise test procedurdype 21 Rate Adaptive mode

Test (1)Configure the SUT in theate adaptive (RAprofile-line combination
Configuration as defined imable122 The target noise margiBHALL be set to
9dB.

(2)TheDSLAM andCPEare connected in turn througach loogength
specified inTable123

(3)The fluctuating crosstalk noise impairm@&tALL be applied at the
CPEand DSLAM The condition during trainingHALL be 1
disturber at th€€ PEandDSLAM. In Showtime nunber of disturbers
at theCPEandDSLAM sideSHALL fluctuate betweed and 19, as
described irD.4.4. The number of NEXT, and FEXT, disturbers at
the DSLAM and CPESHALL be the same and varied synchronous

(4)Thefluctuating RFI and PEIN noise impairme®tiALL be applied
at theCPEin addition to the fluctuating crosstalk noise.

Method of (1)The link is trained.

Procedure (2)The fluctuating crosstalk noise, fluctuating RFI and PEIN impairn
SHALL be applied.

(3)Record tle net data rate, reported noise margin, reported number
ES SESand retrains over the 4 hours of test durat@TE:
Reported noise margin a®KESSHALL NOT be considered in the
pass/fail criteria.

Expected (1)If the link fails to train within 2 nm or the connection is dropped

Result before the end of the test, the reSHALL be declared a fail.

(2)The number of reported downstre&s SHALL be O5.

(3)The expected results rable126 SHALL be met.
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Table 120 Combined noise test procedurdype 21 Fixed Rate mode

Test (1)Configure the SUT in théxed rate (FX)profile-line combinatbns as

Configuration defined inTable122 The &rget noise margiSHALL be set t®dB.

(2)TheDSLAM andCPEare connected in turn through each loop
specified inTable123

(3)The fluctuatingcrosstalk noise impairme®&HALL be applied at the
CPEand DSLAM The condition during trainingHALL be 1
disturber at th€ PE andDSLAM. In Showtime number of
disturbers at th€PEandDSLAM sideSHALL fluctuate between
and 19, as describedim4.4 The number of NEXT, and FEXT,
disturbers at the DSLAM and CFEHALL be the same and varied
synchronously.

(4)The fluctuating RFI and PEIN noise impairm&HALL be applied at
the CPEin addition to the fluctuatip crosstalk noise.

Method of (1)The link is trained.

Procedure (2)The fluctuating crosstalk noise, fluctuating RFI and PEIN impairm
SHALL be applied.

(3)Record the net data rate, reported noise margin, reported numbe
ES, SESand retrains over the 4 hourstest durationNOTE:
Reported noise margin a®KESSHALL NOT be considered in the
pass/fail criteria.

Expected (2)If the link fails to train within 2 min or the connection is dropped

Result before the end of the test, the reSHALL be declared a fail.

(2)The number of reported downstre&i SHALL be O5.

(3)The expected results Table127 SHALL be met.

B.17.3Common Settings for Combined Threat Noise Tests

The basic BA8c Band Profile SHALL be applied with the modifications defin@alie 92
to t heom Climme Set t iTablg&taddefmetieeshapedS® @and Profile
BA8c_D&UPBO.

The Eside electrical length SHALL be set according tble121

Table 121 DPBOESEL vaue
Parameter Setting Description
DPBOESEL 420B@1MHz E-side electrical length

The following profileline combinatios defined insection 6.2SHALL be used for testing.

Table 122 BA8c D&UPBO testing descriptions

Profile-line combination | Band-profile |  Specific line-setting
Type 1and 2
BASC_D&UPBO RA HI_150 150 | BA8c_D&UPBO RA_HI_150_150
BA8c D&UPBO_FX HI 0082 002 | BA8c_D&UPBO FX_HI_0082 002
BA8c_D&UPBO_FX_HI 0080 002 | BA8c_D&UPBO FX_HI_080 002

The fluctuating crosstalk me as defined in Anne®.4.4SHALL be injected athe CPEand
at theDSLAM.
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In addition to the crosstalk noisethe CPE the REIN as d&cribed in AnnexD.4.1is
injected with a repetition frequey of 100Hz, and the PEIBs defined ilAnnexD.4.3at the
CPE end.

The RFl is injected at the CPE end.

The value of kl0 (UPBOKL) is estimated by the SUTs during training, the PSD of a single
seltdisturber SHALL be determinisilly defined by the settings of above, using kIO
(UPBOKL) values provided iffable123

Table 123 Combined threat noise test loops

Loop Length (m, TP100 loop) KIO (UPBOKL) (dB@ 1MHz)
500 9.0
900 16.2

B.17.3.1Performance Tests with Type 1 Combined Threat Noise

4 individual testsi 4 tests SHALL be passed

If an individual test is failed it MAY be repeated. An individual test MAY be repeated twice,
but the total number of test attempts required to theesd individual tests SHALNOT

exceed 6.

Table 124 Combined noise impairment ltest with BA8c D&UPBO RA HI 150 150

Measured
~ —~ Q Q ho} = -
= = =] ~ |.E —~ | .E
cssl2| 2|8 |8 |B2Z2)/2(3 | 4| 2 ® P
IS | T e Q > < <
22lg|g s | |5T /22| g &3 S| =
oo | O | 2 | B 7 O o =7 o| ®©
o = = nal na o C =0~ =] 0N~
o < B > Qg3 | cx>| 8 (cmQyn S |gm| VN =
3| 2 = I o =0 cilake) cAREE-10
Lo © I - X - X 90) o |23 o o AN ol @
S| S| a> | 2~ =5 SEl% 5 S | o 5| &
| © | 3 ] S | o a slo 2 5
| 2| o S so| @ | w, 9 g w
S | & | 3 x cc | 0O = =
| - | W w = IS IS
500 | 9 9 8200 | 3200
900 | 9 9 8000 | 3200

November2012 © The Broadband ForurAll rights reserved. 1190f 182



VDSL2 Performance Test Plan TR-114Issue2

Table 125 Combined noise impairment 1test with fixed rate profiles

Test profile BA8¢c_D&UPBO_FX_HI_0082 0032 and
BA8c_D&UPBO_FX_HI_0080 0032
%) Measured
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B.17.3.2Performance Tests with Type 2 Combined Threat Noise

4 individual test$ 4 tests SHALL be passed

If an individual tests failed it MAY be repeatedAn individual test MAY be repeated twice,
but the total number of test attempts required te paes 4 individual tests SHALNOT
exceed 6.

Table 126. Combined noise impairment 2test with BA8c D&UPBO RA HI 150 150

Measured
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Table 127. Combined noise impairment2 test with fixed rate profiles

Test profile BA8c_D&UPBO_FX_HI_0082 0032 and
BA8c_D&UPBO_FX_HI_0080 0032
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B.18 Rate Adaptive Performance tests for BA30a
Noise n_BA0a settings as defined in secti®r33.2
16individual test§ 14tests SHALL be passed

Table 128 Performance tests with BA30a. RA F 150 150

BA30a_RA F 150 150
-3 Downstream Upstream
*% § Sync Rate (kbps) % @ Sync Rate (kbps) %%\
- ! i = = = o ge! = 2=
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300 51356 28a38
450 40232 18692
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Table 129 Performance tests with BA80a_ RA | 150 150

TR-114Issue2

BA30a_RA | 150 150

Downstream

Upstream

Sync Rate (kbps)

Sync Rate (kbps)
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B.19 Rate Adaptive Performance tests for BB30a

Noise n_BB30a settings as defined in secti®3.3.2

16individual test§ 14tests SHALL be passed

Table 130 Performance tests with B30a. RA F 150 150

BB30a RA F 150 150
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Table 131 Performance tests with BB30a_RA | 150 150

BB30a RA | 150 150
— Downstream Upstream
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s= | 8 |z 538 8 | 3| ¢§|z¢E
o - L = o =
- E 3 5 g |28 =3 & g | 28

N = o S N = o Sg
50 83928 39232
150 69144 28648
300 54500 21728
450 44316 13744

B.20 Rate adaptive performance tests for BA30a with DPBO and UPBO

The basic BA0a Band Profile SHALL be applied with the following modifications to the

i Co mnbd m

e

BA30a_D&UPBO:

Set t i ngablertosgfiredhie $hapedSD Band Profile

Table 132 Common Line Settings for BA30a_ D&UPBO Band Profile

Parameter Setting Description
All parameters but those Value as specified ir
specified below Table7
ADSL2plus PSD mask that is assumed to be
DPBOEPSD Annex A permitted at the exchange
DPBOESEL 72dB@1MHz E-side electrical length
Model of the fequency dependent lo
DPBOESCMA 0.1924 of E-side cable: scalars DPBOESCM
(NOTE)
Model of the frequency dependent Ig
DPBOESCMB 0.5960 of E-side cable: scalars DPBOESCM
(NOTE)
Model of the frequency dependent Ig
DPBOESCMC 0.2086 of E-side cable: scalars DPBOESCM
(NOTE)
DPBOMUS -95 dBm/Hz MS;?um usable receive signal PSD
Minimum frequency from which on
DPBOFMIN 138 kHz the DPBO SHALL be applied
Maximum frequency up to which the
DPBOFMAX 2208 kHz DPBO SHALL be applied
Force COMIB electrical looplength
UPBOKLF 0 (means that klis estimated during
training)
November2012 © The Broadband ForurAll rights reserved.
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UPBOKL es“?:}ﬁﬁ]gu“ng Upstream electrical loop length ¢kl
UPBOA USO 40.00 A and B values US band(these
UPBOB USO 0 values imply no UPBO)

UPBOA US1 47.30 A value US band 1

UPBOB US1 21.14 B value US band 1

UPBOA US2 54.00 A value US band 2

UPBOB US2 16.29 B value US band 2

UPBOA US3 54.00 A value US band 3

UPBOB US3 16.29 B value US band 3

UPBOA Ut 40.00 A and B values US bantl(these
UPBOB US! 0 values imply no UPBO)

NOTE: the values of DPBOESCMA, B and CGeaeferred to a R loop. Values that are
configured according to G.997.1 SHALL be rounded to the nearest scalar value.

The followingprofile-line combinations SHALL be configured on the equipment under test:

Table 133 Profile-line combinations for BA30a D&UPBO

Profile-line combination Band-profile Specific linesetting
BA30a_D&UPBO_RA F_150_15( BA30a_D&UPBO RA_F 150 150
BA30a_D&UPBO_RA | 150 150 BA30a_D&UPBO RA | 150 150

The noise model lBA30a_D&UPBO defined inTable134 SHALL be used, which is
coherent with the noise models framework specified in se6t&i.2

Table 134 Noise model n BB0a D&UPBO

Noise modé¢ ASSOC'at?d S_elf noise Alien noise disturbers
band-profile disturbers

ETSIMD_CAB72

n BA30a D&UPBO| BA30a D&UPBO MD CAB72
- - - - Table173AnnexD.3

For this Band Profile the value ofdlUPBOKL) is estimated by the SUTs during training
The PSD of a single setfisturber SHALL be deterministically defined by the settings of
Table132above usindlO values for calculation of thsingle seHdisturber PSDistedin
Table135

Table 135 ki, for calculation of the single seldisturber PSD for BA30a D&UPBO

Loop Length (m, PEO4 loop) klo (UPBOKL) (dB @ 1MH2)
50 1.8
150 3.7
300 7.4
450 11.1

NOTE: Section 7.2.1.2.2/G993.2[2] states: "If the estimated value of klO is smaller than
1.8, the modershallbe allowed to perform power baoif as if kl0 were equal to 1.8. The
estimate of the electrical length shoude sufficiently accuratto avoid spectrum
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management problems and additional performance loss." Therefore noise calculations
SHALL assume kIO value of 1.8dB which will simulate UPBO shaped disturbers at 50m line
length in a more realistic way.

16individual tests 14tests SKLL be passed

Table 136 Performance tests with BA30a D&UPBO RA F 150 150

BA30a_D&UPBO_RA F 150 150

-3 Downstream Upstream
*g, 5 Sync Rate (kbps) < %\ Sync Rate (kbps) ca
.t o) - 2= o) = ISERC)
Se | & | 8| 8|85 ¢ | § | 8|88

L s o 2(% L S o é?&
50 85092 28012
150 65840 23708
300 45460 17408
450 35660 13500

Table 137 Performance tests with BA30a. D&UPBO RA | 150 150

BA30a D&UPBO RA | 150 150
— Downstream Upstream
£ 8 Sync Rate (kbps) o Sync Rate (kbps) o
el £ cm
() 8 — oL — oL
| o] © = = o) © = =
O @ [ O @ @
si 0 % g% Bl & 5|4 =k
o -~ LS v 5
- £ 3 S| 3 |28 =3 8 g | 28
LIJ s a Spe i = o Sp
50 79588 26020
150 61440 22144
300 48048 16772
450 39872 11986

B.21 Rate adaptive performance tests for BB30a with DPBO and UPBO

The basic B30a Band Profile SHALL be applied with the following modifications to the

ACommon Li ne Se tTabientgdefine thepsieapedSDiBand Profile
BA30a_D&UPBO:
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Table 138 Common Line Settings for BB30a_D&UPBO Band Profile

Parameter Setting Description
All parameters but those Value as specified ir
specified below Table7
ADSL2plus PSD mask that is assumed to be

DPBOEPSD AnnexB permitted at the exchange
DPBOESEL 72dB@1MHz E-side electrical length

Model of the frequency dependent
DPBOESCMA 0.1924 loss of Eside cable: salars

DPBOESCMA (NOTE)

Model of the frequency dependent
DPBOESCMB 0.5960 loss of Eside cable: scalars

DPBOESCMB (NOTE)

Model of the frequency dependent
DPBOESCMC 0.2086 loss of Eside cable: scalars
DPBOESCMC (NOTE)

Minimum usable reeive signal PSD

DPBOMUS -95 dBm/Hz

mask

Minimum frequency from which on
DPBOFMIN 254kHz the DPBO SHALL be applied

Maximum frequency up to which th
DPBOFMAX 2208 kHz DPBO SHALL be applied

Force COMIB electrical loop length
UPBOKLF 0 (means that klis estimated during

training)

estimated during

UPBOKL Upstream electrical loop length ¢kl

training

UPBOA USO 40.00 A and B values US band thése
UPBOB USO 0 values imply no UPBO)
UPBOA US1 47.30 A value US band 1

UPBOB US1 21.14 B value US band 1

UPBOA US2 54.00 A value US band 2

UPBOB US2 16.29 B value US band 2

UPBOA US3 40.00 A and B values US bargil(these
UPBOB US3 0 values imply no UPBO)

NOTE: the values of DPBOESCMA, B and @ aeferred to a RE loop. Values that
are configured according to G.997.1 SHAbe rounded to the nearest scalar value.

The followingprofile-line combinations SHALL be configured on the equipment under test:

Table 139 Profile-line combinations for BB30a_ D&UPBO

Profile-line combination Band-profile Specific line-setting
BB30a_D&UPBO_RA_F _150_15( BB30a_D&UPBO RA_F _150_150
BB30a_D&UPBO_RA_|_150 _15( BB30a_D&UPBO RA | 150 150

The noise model n B30a_D&UPBO defined inTable140SHALL be used, which is
coherent with the noise moddiramework specified in secti@3.3.2

November2012 © The Broadband ForurAll rights reserved. 1260f 182



VDSL2 Performance Test Plan TR-114Issue2

Table 140 Noise model n_ B30a_D&UPBO

Associated Self noise
band-profile disturbers

Noise model Alien noise disturbers

ETSI MD_CAB72

n BB30a D&UPBO BB30a D&UPBO MD CAB72
- - - - Table173AnnexD.3

For this Band Profile the value ofglUPBOKL) is estimated by the SUTs during training
The PSD of a single setfisturber SHALL be deterministidgldefined by the settings of
Table138above usindlO values for calculation of thsingle sekdisturber PSDisted in
Table141

Table 141 kl, for calculation of the single glf-disturber PSD for BB30a D&UPBO

Loop Length (m, PEG4 loop) klo (UPBOKL) (dB @ 1MH2)
50 1.8
150 3.7
300 7.4
450 11.1

NOTE: Section 7.2.1.3.2/G993.2states: "If the estimated value of kIO is smaller than 1.8, the
modemSHALL be allowed to perform powdackoff as if kl0 were equal to 1.8. The

estimate of the electrical length should be sufficiently accurate to avoid spectrum
management problems and additional performance loss." Therefore noise calculations
SHALL assume kIO value of 1.8dB which wilhsulate UPBO shaped disturbers at 50m line
length in a more realistic way.

16individual tests 14 tests SHALL be passed

Table 142 Performance tests with BB30a. D&UPBO RA F 150 150

BB30a_D&UPBO_RA_F 150 50
-3 Downstream Upstream
*é, 8 Sync Rate (kbps) < @ Sync Rate (kbps) < @
3 S o ° = = §e] o = 2=
P4 Zx
50 88840 18124
150 72408 17020
300 57844 14916
450 44844 12996
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Table 143 Performance tests with BB30a_ D&UPBO RA | 150 150

BB30a_D&UPBO_RA | 150 150
— Downstream Upstream
% o Sync Rate (kbps) o Sync Rate (kbps) .
o £ % cm
O s _ o _ DO
| ko) o = = ho] o) = = —
D @ [ O @ IS
se | § 3% e 8| 2 % |zE
o ~ v S L=
- E =3 o 4 2 8 =3 s @ o S
50 85932 16892
150 67516 16136
300 53844 14048
450 41824 13220

B.22 REIN Testingfor BA17a D&UPBO, BB17a D&UPBO, BA30a D&UPBO and
BB30a D&UPBO profiles

B.22.1 Common Line Setting Variations

TheBAl7a_D&UPBOand BB17a_D&UPB@Band Profils SHALL be asdefined inTable
80andTable86. The BA30a_D&UPBO and BB30a_D&UPBO Band Profiles SHAL Lase
defined inTable132andTable138

The profileline combinatios BA17a_D&UPBO_RA | 150 15@nd
BB17a_D&UPBO_RA _1 150 15@s defined imable81 andTable87, SHALL be
configured on the SUTThe profileline combination BA30a_D&UPBO_RA | 150 150 and

BB30a_D&UPBO_RA | 150 150, as definedTliable133andTable139 SHALL be
configured on the SUT.

B.22.2 Noise Models

The noisemodebn_BAl17a D&UPBOand n_BB17a_D&UPB@efined inTable82 and
Table88 SHALL be usedThe noise model n_BA30a_D&UPBO and n_BB30a_D&UPBO
defined inTable134andTable140SHALL be used.

The REINnoiseSHALL be as defined for profile BA8c (s&ectionB.15.2.

B.22.3REIN testing in rate adaptive mode

The test procedure is describedlable144.
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Table 144 REIN test procedurei rate adaptive mode

Test (1) The test setip is to be configured according$ection6.1as

Configuration appropriate for the modems under test. The test loop SH®&LL
PEO4straight homogeneous loop.

(2) Configure the SUT in theelectedateadaptiveprofile-line
combination.

(3) The DSLAM andCPEare connected in turn through each loog
lengthspecified inTable145 Table146, Tablel47andTable
148

(4) The crosstalk noise impairment n_B2a D&UPBO, n_BB17a
_D&UPBO, n_BA30a_D&UPBO or n_BB30a_D&UPBO,
depending o the profile under tes§HALL be applied at both
DSLAM and CPE.

(5) Additive Gaussian White noise -dt40 dBm/Hz is injected at
both DSLAM and CPE.

(6) The REIN noise impairmer8HALL be applied at both DSLAM
and CPE in addition to the crosstalk noise anA¥W&N. The
REIN sourceSHALL be coming from a single source to ensu
they are synchronous

Method of (1)Train the link in the presence of the crosstalk nof8&GN and

Procedure REIN impairments.

(2)Wait for 1 minuteafter initialization for bitswaps to settle.

(3)Record the net data rate R (kbps) and the numb8ESfnd ES
that occur during the following 2 minutes.

Expected (1)The broadband linEHALL operate in the presence of the REI]

Result (2)If the link fails to train within 2 minutes or the connection is
droppedbefore the end of the test, the reSHALL be declared
a fail.

(3)The number of reported ESHALLb e .O 1
(4)The number of reported SEFALL be zero

The following tableglefine a set of three tests. In each test, the crosstalk and REIN noise
impairment ignjected at both side®SLAM and CPEand both downstream and upstream
data rate, reported margin, SES and the ES count are recorded during the test. In total there
are 6 test points (3 in downstream and 3 in upstream) and the SUT SHALL pass a minimum
of five of these test points.
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Table 145 REIN testing in rate adaptive modefor BA17a_D&UPBO
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Table 146 REIN testing in rate adaptive modefor BB17a D&UPBO
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Table 147 REIN testing in rate adaptive modefor BA3
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Table 148 REIN testing in rate adaptive modefor BB30a_D&UPBO

BB30a_ D&UPBO
S Downstream Upstream
T C
= £ £ c > © - — o o~
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_|._
©
50 6 6
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B.23 SingleHigh Impulse Noise (SHINE) Testing for BAL7a_ D&UPBO, BB17a_
D&UPBO, BA30a_D&UPBO and BB30a_D&UPBO profiles

B.23.1 Common Line Setting Variations

TheBAl7a_D&UPBOand BB17a_D&UPB@Band Profils SHALL beasdefined inTable
80andTable86. The BA30a_D&UPBO and BB30a_D&UPBO Band Profiles SHAL Lase
defined inTable132andTable138

The profileline combinatioe BA17a_D&UPBO_RA | 150 15@ndBB17a_D&UPBO
RA | 150 150Qas defined imable81andTable87, andBA30a_D&UPBO_RA | 150 150
and BB30a_D&UPBO_RA | 150 150, as definedable133andTablel139 SHALL be
configured on the SUT.

B.23.2SHINE Noise Models

The noisemodel n_BAl17a_D&UPB@nd n_BB17a_D&UPB@efined inTable82 and
Table88, andn_BA30a_D&UPBO and BB30a_D&UPBO_RA | 150_150, defined able
134andTable140 SHALL be used.

For BAl7a_D&UPBO and BB17a_D&UPBO Band Profiles, 8t¢INE noiseSHALL be as
defined for profile BA8c (se8ection B.16.2 but from 138 kHz up to 17.664 MHEor
BA30a_D&UPBO Band and BB30a_D&UPBO Band Profiles, the SHINE noise SHALL be
as defined for profil@®A8c (seeSectionB.16.2 but from 138 kHz up t80.0 MHz.
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B.23.3 SHINE testing in rate adaptive mode
The test procedure is describedlable149,

Table 149 SHINE rate adaptive test procedure

Test (1) The test setip is to be configured according$ection6.1as

Configuration appropriate for the modems under test. The test loop SH®&LL
straight homogeneoluE04loop.

(2) Configure the SUT in theelectedateadaptiveprofile-line
combination. Target noise margdHALL beset to 6dB.

(3) The DSLAM and CPE are connected in turn through each loop
specified inTable150

(4) The crosstalk noise impairment n_B2a D&UPBO,
n_BBl17a D&UPBO, n_BA30a D&UPBO orn_BB30a D&UPBO
SHALL be applied at botbSLAM and CPE.

(5) Additive Gaussian White noise d40 dBm/Hz is injected at both
DSLAM and CPE.

(6) The SHINE noise impairmei@HALL be applied at the CPE in
addition to the crosstalk noise andANEGN.

Method of (1) The link is trained in the presenckthe crosstalk noise and the

Procedure AWGN impairments.

(2) Wait for 60s after initialization for bitswaps to settle.

(3) The SHINE is applied at the CPE. The duration of the SHINE
specified inTable150

(4) Wait for 10s aftethe end of the SHINE.

(5) Record theSES andES count that occurs during the following 6C

Expected (1) The modem SHALL NOT retrain during the application of the

Result SHINE event and for 70s after the end of the SHINE event;

(2) The number of reported ES thatcac between 10s and 70s after
the SHINE evenSHALLb e O 1

(3) The number of reported SES that ocloatween 10s and 7@gter
the SHINE evenSHALL be zero.

Table150defines a set of two teshksr each Band ProfileEach est SHALL be repeated 3
times.The CPE SHALL pass all 3 tests for each burst length.

Table 150 SHINE test loop and burst lengths

Loop Length (m, PEO4) for BA17a_D&UPBO and Burst length® (ms)
BB17a_D&UPBO Band Profiles
450 1000
450 100
Loop Length (m, PE)4) for BA30a_D&UPBO and Burst length® (ms)
BB30a_D&UPBO Band Profiles
150 1000
150 100
NOTE: The burst length SHOULD be controllable with a resolutioh@®mMms.
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C Annex C Physical Layer Test Cases for G.993.Region C
(Japan)

C.1 Annex C-specific Test Setup Information

Test configuratiorassociated with theDSL2-overTCM-ISDN deployments with Annex C
band profiles is defined ihable151
Table 151 Annex C Test Configuration

Type of VDSL2 Band- Test : : . .
deployment rofile configuration Line setting Noise impairment
ploy p g
VDSL2over | CG8d Figure3 UPBO active AWGNr
TCM-ISDN | CG12a RA_1_105_105 AWGNCc
CGl7a [-1/0 XTr+AWGNr
CG30a XTc+AWGNCc
(Refer to section
6.33.3.)
NOTE: UPBO PSD mask SHALL be as defined G.993.2 Section[€]4

The following profileline combinationSHALL be configured on the SUT. The specific
SUT settings as defined in 6SHALL be used.

Table 152 Profile-line combinations for Annex C testing

Band-profile Specific line-setting Profile-line combination
CG8d RA_|_105 105 CG8d_RA_1_105_105
CGl2a RA | 105 105 CG12a_RA_I_105_105
CGl7a RA_|_105 105 CG17a_RA_1_105_105
CG30a RA_1_105_105 CG30a_RA_I_105_105

Pass/fail criteria for Annex C
If the following conditions are met, tiegSLAM/CPEpair passes the performance objectives
of the test point. All valueSHALL be read out at theSLAM.

1 If the measuredyncrate is greater than or equal to the expected-sytes then
the DSLAM/CPEpair passes the symate requirements of the test point.

1 If the CRC error counts in ardinute period are less than or equal to 1, then the
DSLAM/CPEpair passes the barrar requirements of the test point.

Table153outlines the pass/fail criteria on the reported noise margin.

Table 153 Noise margin chart

Reported Noise Margin (dB) Requirement
<5 On no test point
O5ard <6 On at most 10% of the test points
06 On at least 90% of the test points

Violation of any of the requirements in the Noise Margin CB&ALL constitute a test
section failure.
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Overall pass/fail criteria for each adaptive rate test are thallass:
1 If any reported noise margin is less than 5 dB, the®ieAM/CPEpair fails the
noise margin requirements of that section.
1 If more than 10% of the reported noise margins are less than 6dB in a section, then the
DSLAM/CPEpair fails the noise mangrequirements of that section.

If the DSLAM/CPEpair passes the data rate, CRC error count and noise margin
requirements, it passes the section; otherwise, it fails the section.

Table154lists the number of test points pecsen corresponding to the overall pass/fail
criteria (10% limit).
Table 154 Overall pass/fail criteria

. YT - . .
Section Number of test cases 10% limit (applies to noise margin
number only)

c21 1
C.22
C.23
C.24
C3.1
C.32
C.33
C34
C41
C4.2
CA43
C4.4
Cs5.1
Cb5.2
C.53
Cb54

\‘

glolo|o|u|jo|o|o|o|N|N|N|o|N|N
RlRrlR|R|IRIRPIR|IRIRPIR|IRIRPR|R|R|R
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C.2 Performance tests with AWGNTr noise impairment
C.2.1 Performance tests for CG8d downstream
7 individual test$ 7 testsSHALL be passed

Table 155 Noise AWGNr CG8d impairment, profile -line combination
CG8d_RA_I_105_105

CG8d RA | 105 105
Downstream Upstream

- Sync Rate Sync Rate
g7 (kbps) = . (kbps) = .
c o =) — Em > — S m
g9 S| F | 22 S| 3|22

@) - go! ,_ L S © - ge, ; LL S ©
eS| g | S g /g |22 ¢ |S|¢g g =%
| & |§|o €85 & §|lo|f|88

= 0 |z Z 0 0 x >0

L S O s S

100 65000 N/A
200 62000 N/A
300 59000 N/A
500 41000 N/A
700 26000 N/A
900 13000 N/A
1000 | Link up N/A

C.2.2 Performance tests for CG12a downstream

7 individual tests 7 testsSHALL be passed
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Table 156 Noise AWGNr CG12a inpairment, profile-line combination
CG12a RA | 105_105

CG12a RA | 105 105
Downstream Upstream

g Sync Rate Sync Rate
=7 (kbps) = . (kbps) = .
c o > _ £m = — S
98 8 | § | P2 S| T | o2

L] © — LL © O L o] © — LL © O
oS o e 8| w | =2 2 e | s | g |=¢2
o~ [8) S = ) 8] 35 P 0 o
“E| & | gl o | |g5 &8 |c| S |Ls

v4 Z X v4 Z

w = O L s o
100 65000 N/A
200 62000 N/A
300 60000 N/A
500 41000 N/A
700 26000 N/A
900 13000 N/A | - | - | -
1000 | bk NA | e | e | e |

up

C.2.3 Performance tests for CG17a downstream

7 individual test$ 7 testsSHALL be passed
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Table 157: Noise AWGNr CG17a impairment, profile-line combination

CG17a_RA_| 105 105

CG17a RA | 105 105
Downstream Upstream
.a Sync Rate Jof Sync Rate i
57 (kbps) e S (kbps) = S
c o > — ) = — ]
Q0 S | § | x S | B |
-0 © S — LL D~ o) ®) — LL -~
o O o o) B £ m a ) o B £ m
8= 5 5| 5 n | 22 3 5 = n | 22
- () © (] ©
— E g @ o | I g @ g | s
~ X () E:) = < ) E:) =
Ll > O g Ll S G g
(@) (@]
p pd
100 100000 N/A
200 100000 N/A
300 89000 N/A
500 46000 N/A
700 26000 N/A
900 13000 N/A
1000 | Link up N/A
C.2.4 Performance tests for CG30d4 downstream
6 individual test$ 6 testsSSHALL bepassed
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Table 158 Noise AWGNr CG30a impairment, profile-line combination

CG30a_RA | 105 105

CG30a RA | 105 105
Downstream Upstream

= Sync Rate Sync Rate
g7 (kbps) = i (kbps) IS :
c & = = 5 )
28 S| ® |22 S| ® | Pz
oS o S|l 2| @ | =g Q | S| 3 |=¢

(8} > P = [&) S = -

Sg | g gl &8s g g2 & 88

= g |2 Zo | o 2 | Z o

O @)
100 100000 N/A
200 100000 N/A
300 100000 N/A
500 45000 N/A
700 25000 N/A
800 Link up N/A
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VDSL2 Performance Test Plan

C.3 Performance tests with AWGNc noisempairment

C.3.1 Performance tests for CG8d upstream

7 individual test$ 7 testsSHALL be passed

TR-114Issue2

Table 159 Noise AWGNc CG8d impairment, profile-line combination
CG8d_RA_I_105 105

CG8d RA | 105 105
Downstream Upstream
-a Sync Rate Sync Rate
57 (kbps) = N (kbps) = -~
ca =) _ | Em > _ cSm
29 3 T | 22 3| T | 22
-0 e o] o L C © o) o] o L c o
2 J @ o) S B | =£ o o S e | =22
(&S] = e = O S famy =

Sg | g gl 2 &|2gl gl &|28

= X o 4 S| v | g S

w1 =10 = | o
100 N/A | ---- ---- | 11000
200 N/A | ---- ---- | 11000
300 N/A | ---- ---- | 11000
500 N/A | ---- ---- | 10000
700 N/A | ---- 6000
900 N/A | ---- 2000
1000 N/A | ---- Link
up

C.3.2 Performance tests for CG12 - upstream

7 individual test$ 7 testsSHALL be passed
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VDSL2 Performance Test Plan

TR-114Issue2

Table 160 Noise AWGNc CG12a impairment, profileline combination
CG12a_RA_I_105_105

CG12a RA 1 105 105
Downstream Upstream
= Sync Rate Sync Rate
27 (kbps) = - (kbps) = -
c = _ Em = — Sm
29 3| ® | 22 8| ® | 22
-0 - o] o L T O o) o] o L T O
8-5' g Q o ﬁ =2 L g o Q =2
[8) S = ) 8] S P o)
Je & B o€ g8 & |5 o £|25
v4 zZx v4 Zx
i p S L S 3
100 N/A | - | - | - 45000
200 N/A | - | - | - 45000
300 N/A | - | - | - 45000
500 N/A | - | - | - 24000
700 N/A | - | - | - 7000
900 N/A | - | - | - 2000
1000 N/A | - | - | - ---- | Link up

C.3.3 Performance tests for CG17d upstream

7 individual test$ 7 tess SHALL be passed
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