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Important notice, IPR statement, disclaimer and copyright

The Home Gateway Initiative (HGI) is a non-profit making organization created to
define guidelines and specifications for broadband Home Gateways.

This document is the output of the Working Groups of the HGI and its members as of
the date of release. Readers of this document must be aware that it can be revised, edited or
have its status changed according to the HGI working procedures.

The HGI makes no representation or warranty on the contents, completeness and
accuracy of this publication.

This document, though formally approved by the HGI member companies, is not
binding in any part on the HGI members.

IPRs essential or potentially essential to the present document may have been declared
in conformance to the HGI IPR Policy and Statutes available at the HGI website
www.homegateway.org.

Any parts of this document may be freely reproduced (for example in RFPs and ITTs) by
HGI and non-HGI members, subject only to the following:

1 HGI Requirement numbers not being changed
1 an acknowledgement to the HGI being given in the resulting document.

Trademarks and copyrights mentioned in this document are the property of their
respective owners.

The HGI membership list as of the date of the formal review of this document is: Advanced Digital
Broadcast, Alcatel-Lucent, Arcadyan, Atheros, AVM, Belgacom, Broadcom, Broadlight, BT, Celeno, Cisco,
Comtrend, Deutsche Telekom, D-Link Corporation, DSP Group, Echelon EMEA, Ericsson AB, Fastweb
SpA, France Telecom, Freescale Semiconductor, Hitachi, Huawei, Ikanos, Intel, JDSU, KDDI, KPN, Lantiq,
LG-Ericsson Co Ltd, Marvell Semiconductors, Mindspeed, Mitsubishi, NEC Corporation, Netgear, NTT,
Ping Communication, Portugal Telecom, ProSyst, Sagemcom, Samsung, Sercomm Corp., Shenzhen
GongJin Electronics, Sigma, SoftAtHome, Spidcom, Stollmann, Sumitomo, Swisscom AG, Technicolor,
Telecom ltalia, Telekom Slovenije, Telekomunikacja Polska, TeliaSonera, Telstra, TNO, Trac Telecoms &
Radio Ltd, Transwitch, Vodafone, Vtech, Wind River Systems, Zarlink, ZTE, ZyXEL.

Page 6 of 95 © Home Gateway Initiative — 2010 — All rights reserved


http://www.homegateway.org/

28

P 2= £ Home
/? ?; S Gateway
= 2010 HG Test Specificati
l “ Ui § initiative o5} SPecHicatons
Acronyms

Terminology and definitions

Device under test (DUT): The device which is tested. In this document this is a home

Throughput [3]:

Latency [3]:

Test [2]:

Test setup:

Dichotomous method:

LAN Bridge:

Definitions of terms

gateway which is compliant with HGI requirement specification
profile R2.0.

The maximum rate at which none of the offered frames are dropped
by the device.

The time interval starting when the last bit of the input frame
reaches the input port and ending when the first bit of the output
frame is seen on the output port.

A particular test consists of multiple trials. Each trial returns one
piece of information, for example the loss rate at a particular input
frame rate. Each trial consists of a number of phases:

a) If the DUT is a router, send the routing update to the "input" port
and pause two seconds to be sure that the routing has settled.

b) Send the "learning frames" to the "output" port and wait 2
seconds to be sure that the learning has settled. Bridge learning
frames are frames with source addresses that are the same as the
destination addresses used by the test frames. Learning frames for
other protocols are used to prime the address resolution tables in
the DUT. The formats of the learning frame that should be used are
shown in the Test Frame Formats document.

¢) Run the test trial.

d) Wait for two seconds for any residual frames to be received.

e) Wait for at least five seconds for the DUT to re-stabilize.

The test architecture and configuration parameters used when
performing a test

This method consists in several steps:

- define the interval (lower and upper limit) in which the result is
supposed to be

- define the test precision

- the test can be started at lower or upper limit (in our case upper
limit is preferred)

- several iterations are performed to search the results by dividing
the interval into two different and non overlapping segments.

Designation as per specified in IEEE 802.1D.

The definitions of MUST and SHOULD in this document are therefore as follows:
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MUST A functional requirement which is based on a clear consensus among

HGI Service Provider members, and is the base level of required
functionality for a given class of HG.

MUST NOT This function is prohibited by the specification

SHOULD Functionality which goes beyond the base requirements for a given class
of HG, and can be used to provide vendor product differentiation (within
that class).

Note: These definitions are specific to the HGI and should not be confused with the
same or similar terms used by other bodies.

1 Scope

This document describes the architecture and configuration for a number of test cases
which are proposed to participants of the HGI 2010 test event.

This document describes the architecture and configuration for a number of test cases which are made
available to participants of the HGI 2010 test event.

The objectives of the test event are

- To enable manufacturers of home gateways and home gateway chipsets to evaluate the
performance of their solutions against a set of test cases which reflect HGI service provider
requirements. The audited results of the test event, in which test cases from this test plan are
executed and audited by the HGI, are owned by the participant and may be used for internal
evaluation, marketing, or any other purpose.

- To enable service providers to pre-qualify home gateway solutions against commonly agreed
test requirements, by engaging in discussion with test event participants.

- To enable HGI to gain an overall understanding of the current performance of home gateway
solutions under specific configurations and under specific conditions. This will enable HGI to
assess the level of support of the HGI specifications within the industry. As such the
information is only relevant if sufficient vendors participate to the event.

An additional purpose of the test plan is:

- To enable the HGI test cases to be implemented in other test labs so that a testing service
becomes available to the industry reflecting the commonly agreed requirements of the HGI
service providers.

The testing event conditions and the testing process are described in [1].
Participation in the test event is submitted to the approval of the NDA (see [4])
The testing event conditions and the testing process are described in [1].

Participation to the test event is submitted to the approval of the NDA (see [4]).

2 Technical architecture and rationale

The overall home gateway architecture is based on the routed model with L2 partial
bridge as described in section 7.6 of [8]:

- LAN to WAN and WAN to LAN traffic are routed

Page 8 of 95 © Home Gateway Initiative — 2010 — All rights reserved
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- PPPoOE pass-through is allowed
- LAN to LAN traffics are bridged

WAN connectivity is based on IPoE, and has been selected mainly for simplicity
reasons compared to PPP. Nevertheless this choice is relevant because it corresponds to field
applications like walled garden VoIP and TV applications and for some Telcos IPoE is also
used for internet access.

For unitary, marking / re-marking and multi session tests, all traffics (VoIP, AV, Premium
data, Data, Internet) are emulated to assure repeatability of the tests and avoid services
interoperability issues, for example VoIP signaling stack.

For QoS, and energy efficiency tests, AV, Premium data, Data, Internet are emulated to
assure repeatability of the tests and avoid services interoperability issues. For QoS marking
remarking tests and multi services egress LAN, VoIP traffic is emulated. For multi services
WAN egress tests real VoIP (SIP and RTP) are used between two same HG.

3 Performances tests

3.1 Objectives

The objective of these tests is to measure throughput and latency for different WAN and
LAN configurations. Throughput is given in frame per second (fps) and latency will be
measured at the throughput rate in pys. These two parameters will be measured as a function
of the frame size.

Unitary tests are based on Route & Transfer bench, RFC[2544] measuring throughput
and latency in the upstream or downstream direction only. Combination of upstream and
downstream flows simultaneously is not considered. Route & Transfer Bench generates IP
packets of various sizes, and reports throughput at the maximum lossless level, i.e. the
highest point at which 100 percent of submitted packets are received. Latency calculations
were also made at the maximum lossless throughput level.

Three (3) values of frame sizes are tested: 86, 512 and 1518 bytes.

3.2 Tests configuration

We have defined two different methods to measure bandwidth and latency for each frame
size. Nevertheless, whatever method used, all single test duration is set to 60 seconds. These
two methods are a trade off of precision needed and time duration.

A First method is based on basic mechanism as described below:

o for each defined frame size, perform a measurement on 4 different bandwidth
percentages,

o from the highest percentage to the lowest one,
o test duration for each bandwidth percentage is set to 60 seconds,
o the acceptable frame loss is set to 0.1%,

o Global test is stopped as soon as, measured frame loss is less than the defined
acceptable frame loss (0.1%),

Page 9 of 95 © Home Gateway Initiative — 2010 — All rights reserved
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o the 4 different bandwidth percentage are 100%, 98%, 90% and 75%,

o a testis considered as "PASS" only if the measured frame loss is lower than the
acceptable one for the two highest bandwidth percentage (100% and 98%).

A Second method (only used for WAN GE) is a combination of a per bandwidth and
dichotomous method and described below:

o for each frame size, perform a first measurement at 100% with acceptable
frame loss of 0,1%,

o if this test is failed then perform a dichotomous method compliant with RFC
2544 with the following parameters:

A max bandwidth percentage: 90%
A min bandwidth percentage: 10%
A precision: 5%
A

acceptable frame loss: 0,1%

o a testis considered as "PASS" only if the measured frame loss is lower than the
acceptable one for the two highest bandwidth percentages (100% and 90%).

The configuration of the network tester is done in percentage of bit rate of the network
tester's Fast Ethernet interface (for ADSL, VDSL, FE tests). This bit rate is described in the
following table:

frame Theoretical Fast Ethernet Throughput
size Mbps Percentage | frame per sec
86 81,132 100% 117924
512 96,24 100% 23496
1518 98,69 100% 8127

Table 1: mapping between Ethernet percentage and bit rate for 100Mbps FE interface

The configuration of the network tester is done in percentage of bit rate of the network
tester's Gigabit Ethernet interface (for GE tests). This bit rate is described in the following
table:

frame Theoretical Gigabit Ethernet Throughput
size Mbps Percentage | frame per sec
86 811,321 100% 1179245
512 962,40 100% 234962
1518 986,91 100% 81274

Table 2: mapping between Ethernet percentage and bit rate for 1000Mbps GE interface

So, for every WAN to LAN test a redirection rule to LAN IP address (192.168.1.10) has
to be implemented, but is left open to the implementer:

- This redirect rule could be based on the WAN IP source @
(10.0.0.10).

- Or could be based on the UDP destination port (20005).

For all IPv4 tests, only IPv4 routing features are used even for dual stack HG with IPv6
features enabled.
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3.3 WAN Fast Ethernet
In the Fast Ethernet configuration , test set up must be calibrated in a back to back

configuration without the devices under test in order to retrieve the network contribution to
the different results.

Test #1: WAN Fast Ethernet to LAN Fast Ethernet i IPv4 routed mode i NAT function activated i
Firewall function deactivated

Test #2: LAN Fast Ethernet to WAN Fast Ethernet i IPv4 routed mode i NAT function activated i
Firewall function deactivated

3.3.1 Test setup

192.168.1.1

FE 100 BT

192.168.1.10

10.0.0.10

LAN WAN

Figure 1: tests #1 & #2 setup

3.3.2 Test configuration

Home Gateway configuration

- Access interface
o 100BASE-TX full duplex mode, auto-negotiation
o IP/Ethernet
o Single fixed IPv4 address (10.0.0.1 /255.255.255.0)
o Routed forwarding mode
o NAPT function activated

Page 12 of 95 © Home Gateway Initiative — 2010 — All rights reserved
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o Firewall deactivated
- LAN interface
o 100BASE-TX full duplex mode, auto-negotiation
o IP/Ethernet
o Single fixed LAN IPv4 address (192.168.1.1 / 255.255.255.0)

Network Tester configuration

Network Tester interfaces speed are configured in 100 Mbps Fast Ethernet full duplex

mode, auto-negotiation or fixed.

Traffic load for throughput and latency search is configured as follow:

frame test conf in % and [corresponding Eth
test # size birate] Results
first rate 100 % e [81,13 Mbps]
second rate 98 % e [79,51 Mbps] .
86  |third rate 90 % é_[73,02 Mbps] [SV/?tLLprZ] &?;t[gfcf’/]s
fourth rate 75 % é [60,85 Mbps]
acc. frame loss 0.1%
first rate 100 % é [96,22 Mbps]
second rate 98 % € [94,29 Mbps] .
e, | 512 [thidrate 90% & (86,59 Mbps] | [FALEDT o7 (PASS
fourth rate 75 % é [72,16 Mbps]
acc. frame loss 0.1%
first rate 100 % & [98,61 Mbps]
second rate 98 % é [96,64 Mbps]
third rate 90 % e [88,75 Mbps] .
1518 Fourth rate 75%¢é [73,96 Mbps] ['\jv/?tLLpr[;] &?;t[:rﬁ:?/f
acc. frame loss 0.1%

(*): a test "Failed" does not mean that the throughput is 0 but the value of the throughput

cannot be computed in the range [first rate; second rate].
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3.4 WAN Gigabit Ethernet
In the Gigabit Ethernet configuration , test set up must be calibrated in a back to back

configuration without the devices under test in order to retrieve the network contribution to
the different results.

Test #3: WAN Giga Ethernet to LAN Giga Ethernet i IPv4 routed mode i NAT function activated 1
Firewall function deactivated

Test #4: LAN Giga Ethernet to WAN Giga Ethernet 7 IPv4 routed mode - NAT function activated 1
Firewall function deactivated

34.1 Test setup
10.0.0.1
192.168.1.1
GE 1000 BT GE 1000 BT
192.168.1.10
10.0.0.10
LAN WAN

Figure 2: tests #3 and #4 setup
3.4.2 Test configuration

Home Gateway configuration

- Access interface
o 1000BASE-T full duplex mode, auto-negotiation
o IP/Ethernet
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o Single fixed IPv4 address (10.0.0.1 /255.255.255.0)
o Routed forwarding mode
o NAPT function activated
o Firewall deactivated

- LAN interface

o 1000BASE-T full duplex mode, auto-negotiation
o IP/Ethernet
o Single fixed LAN IPv4 address (192.168.1.1 / 255.255.255.0)

Network Tester configuration

Network Tester interfaces speed are configured in 1000 Mbps full duplex mode, auto-

negotiation or fixed.

Traffic load for throughput and latency search is configured as follow:

frame test conf in % and [corresponding Eth
test # size birate] Results
First rate 100 % e [811,32 Mbps]
upper limit 90 % é [730,2 Mbps]
86 lower limit 10% é [81,1 Mbps]
initial rate 90 % e [730,2 Mbps] [FAILED]* or [PASS
Precision 0.5% with fps & latency]
Acc. frame loss 0.1%
First rate 100 % é [962,2 Mbps]
upper limit 90 % e [865,9 Mbps]
512 | lower limit 10% e [96,2 Mbps] | [FAILED]" or [PASS
3&4 itial rate 90 % & [865,9 Mbps] with fps & latency]

Precision 0.5%
Acc. frame loss 0.1%
First rate 100 % é [986,1 Mbps]
upper limit 90 % é [887,5 Mbps]
lower limit 10 % & [98,6 Mbps] |[FAILED]* or [PASS

1518 initial rate 90 % & [887,5 Mbps] with fps & latency]
Precision 0.5%
Acc. frame loss 0.1%

(*): a test "Failed" does not mean that the throughput is 0 but the value of the throughput

can not be computed in the range [first rate; Upper limit].
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3.5 LAN Gigabit Ethernet

\ Test #5: LAN Giga Ethernet to LAN Giga Ethernet i IPv4 bridge mode

351 Test setup

102 168.1.1 L 1
Homd Gateway
Lk 2
GE 1000 BT
GE 1000 BT
192 168110 ’-.
i

|
I ﬁﬂﬂm

MNetwork tester

192.168.1.20

LAN

Figure 3: test #5 setup

3.5.2 Test configuration

Home Gateway configuration

- Access interface
o NA
- LAN interfaces
o 2 interfaces 1000BASE-T full duplex mode, auto-negotiation
o IP/Ethernet
o Single fixed LAN IPv4 address (192.168.1.1 / 255.255.255.0)

Network Tester configuration

Network Tester interfaces speed are configured in 1000 Mbps full duplex mode, auto-
negotiation or fixed.
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Traffic load for throughput and latency search is configured as follow:
frame test conf in % and [corresponding Eth
test # size birate] Results
first rate 100 % é [811,3 Mbps]
second rate 98 % é [795,1 Mbps]
86  |third rate 90%¢é [730,2 Mbps] | [ALE ?;?;;Acsf
fourth rate 75 % é [685 Mbps] P y
acc. frame loss 0.1%
first rate 100 % é [962,2 Mbps]
second rate 98 % e [942,9 Mbps]
5 512 [third rate 90 % ¢é [865,9 Mbps] | (A1 '?DS]E;E;@S]S
fourth rate 75 % é [721,6 Mbps] P y
acc. frame loss 0.1%
first rate 100 % & [986,1 Mbps]
second rate 98 % & [966,4 Mbps]
150 [mrdrae | 90%6 (8675 Mbps] | FAIEDI:or [PASS
fourth rate 75 % e [739,6 Mbps] P y
acc. frame loss 0.1%
(*): a test "Failed" does not mean that the throughput is 0 but the value of the throughput

can not be computed in the range [first rate; second rate].
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3.6 WAN ADSL tests

The ADSL performance of the home gateway is tested in bridged mode and must be
configured with ADSL profiles described below.

Note: The intention is not to test ADSL PHY, but to test the implementation of the queuing
and ATM SAR interface which is used in ADSL. While the tests in most other sections of the
Test Specification use Ethernet interfaces, which can offer much higher traffic levels, the tests
in this section will provide a check that the throughput and latency for the ADSL interface are
within expected limits. These are the only tests which specifically assess the ATM queue/SAR
implementations. These results provide a line base as a reference for all ADSL tests (section
5.5) with the home gateway.

Test #6: LAN to WAN ADSL without any prioritizationi IPv4 routed mode NAT function activated i
Firewall function deactivated

Test #7: WAN ADSL to LAN without any prioritizationi IPv4 routed mode NAT function activated i
Firewall function deactivated

3.6.1 Test setup

192.168.1.1 :
<
Ethernet 100 base T DSLAM
Network [lester
LAN WAN

Figure 4: tests #6 & #7 setup
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3.6.2 Test configuration

Home Gateway configuration

- Access interface of the home gateway
o The DSL home gateway MUST be compliant with DSL PHY ADSL, ADSL2,
and ADSL2+ standards. The home gateway must be compliant with ADSL
over POTS standards:
A ADSL (ITU-T G.992.1 Annex A better known as G.DMT)
A ADSL2 (ITU-T G.992.3 Annex A)
A ADSL2+ (ITU-T G.992.5 Annex A)

o DSLAM reference
1 Calix E5-111 (DSL chipset is the Broadcom 6511)
1 Synchronised at a fixed rate: 16383 DS / 1024 US

1 A nominal length of cable shall be used such that the DSLAM
and home gateway modems train with a target noise margin

of 8 dB at the target data rates
1 The DSLAM will be configured for ADSL2+ as follows :

Delay 8
INP 2
Min 0
Margin | Tar 6
Max 31
Rate DS 16383
us 1024
Annex L Off
Annex M Off
Mode ADSL2+

Single PVC interface i UBR - 8x35

INP2

IP/Eth/RFC2684 with LLC/SNAP

Single fixed IP address (10.0.0.1 /255.255.255.0)
o Routed forwarding mode

o NAPT function activated

o O o

o

o Firewall deactivated
- LAN interface of the HG
o 100BASE-TX full duplex mode, auto-negotiation
o IP/Eth
o Single fixed LAN IP address (192.168.1.1 / 255.255.255.0)
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Network Tester configuration for test #6
Network Tester interfaces speed is configured in 10 Mbps full duplex auto-negotiation
mode.
Traffic load for throughput and latency search is configured as follow:
frame test conf in % and [corresponding Eth
Test # size birate] Results
first rate 6.8 % é [552 kbps]
second rate 6,6 % & [535 kbps] .
86 |third rate 6.1%e [495kbps] | [ ALE D) O DRSS
fourth rate 5,1% é [414 kbps] P y
acc. frame loss 0.1%
first rate 9,25 % e [890 kbps]
second rate 9,0 % é [866 kbps] .
6 512 |third rate 8,32% é [801 kbps] ['f,ﬁt':; 'fzg &Olgt[eiﬁi]s
fourth rate 6,93 % e [667 kbps]
acc. frame loss 0.1%
first rate 9,25 % é [912 kbps]
second rate 9,0 % e [887 kbps]
1518 | third rate 8,32 % & [820 kbps] [FAILED]* or [PASS
tourth rate 6.93% e [674 kbps] with fps & latency]
acc. frame loss 0.1%
Network Tester configuration for test #7
Network Tester interfaces speed is configured in 100 Mbps full duplex auto-negotiation
mode.
Traffic load for throughput and latency search is configured as follow:
frame test conf in % and [corresponding Eth
test # size birate] Results
first rate 10,8 % é [8,76 Mbps]
second rate 10,5% é [8,52 Mbps]
86 | third rate 9,7%é [7,87 Mbps] [';v’?tLLfE[;];?;t[ePrﬁ:s]S
fourth rate 8,1% é [6,57 Mbps] P y
acc. frame loss 0.1%
first rate 14,8 % é [14,24 Mbps]
second rate 14,5% é [13,95 Mbps] .
7 512 | third rate 133%e [128Mbps] | [\ e S [PASS
fourth rate 11,1 % é [10,68 Mbps] P y
acc. frame loss 0.1%
first rate 14,8 % e [14,59 Mbps]
second rate 14,5 % é [14,3 Mbps]
1516 |mrarate  [133%¢ [1312Mbps] | FALEDS or[PASS
fourth rate 11,1 % é [10,95 Mbps] P y
acc. frame loss 0.1%

(*): a test "Failed" does not mean that the throughput is 0 but the value of the

throughput cannot be computed in the range [first rate; second rate].
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3.7 WAN VDSL?2 tests

DSL calibration is going to be realized with a reference VDSL modem in bridge mode
configured with VDSL profiles described below.

Test #8: LAN to WAN VDSL2 without any prioritizationi IPv4 routed mode NAT function activated 1
Firewall function deactivated

Test #9: WAN VDSL2 to LAN without any prioritizationi IPv4 routed mode NAT function activated i
Firewall function deactivated

3.7.1 Test setup

AR 10.0.0.1 /\
192.168.1.1
)

Ethernet 100 base T

192.168.1.10

10.0.0.10

Network [flester
LAN WAN

Figure 5: tests #8 & #9 setup

3.7.2 Test configuration

Home Gateway configuration

- Access interface of the home gateway
o The VDSL2 home gateway MUST be compliant with VDSL PHY. The home
gateway must be compliant with VDSL2 over POTS standards:

A VDSL2 (ITU-T G.993.2)
o DSLAM reference
A Calix E5-121 (dsl chipset is Broadcom 6511).
A Synchronised at a fixed rate: 33024 DS / 11008 US
A INP 2, max delay 8ms
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A Profile 17a, band plan 998ADE17 (998ADE17-M2x-NUS0-M)

1 A nominal length of cable shall be used such that the DSLAM
and home gateway modems train with a target noise margin
of 8 dB at the target data rates

A The DSLAM will be configured as follows:

Delay 8
INP 2
Min 0
Margin | Tar 6
Max 31
Rate DS 33024
us 11008
DPBO Off
UPBO Off
Band Plan 17a
Limit Mask (vc?s?gfzS_EnisO)

Single fixed IP address (10.0.0.1 /255.255.255.0)
Routed forwarding mode
NAPT function activated

Firewall deactivated

- LAN interface of the HG

o O O o o

o

100BASE-TX full duplex mode, auto-negotiation
IP/Ethernet

Single fixed LAN IP address (192.168.1.1 / 255.255.255.0)
Single fixed IP address (10.0.0.1 /255.255.255.0)

Routed forwarding mode

NAPT function activated

Firewall deactivated
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Network Tester configuration for test #8
Network Tester interfaces speed is configured in 10 Mbps full duplex auto-negotiation
mode.
Traffic load for throughput and latency search is configured as follow:
frame test conf in % and [corresponding Eth
test # size birate] Results
first rate 9,6 % e [778,81 kbps]
second rate 9,41 % €& [763,23 kbps] .
86 | third rate 8,64 % & [700,93 kbps] [SV’?tL"FpZ] &?;t[:rﬁi]s
fourth rate 7,20 % € [534,12 kbps]
acc. frame loss 0.1%
first rate 10,09 % é [970,75 kbps]
second rate 9,89 % € [951,33 kbps] [FAILED]* or [PASS
8 512 third rate 9,08 % & [873,67 kbps] with fps & latency]
fourth rate 7,57 % é [728,06 kbps]
acc. frame loss 0.1%
first rate 10,10 % é [995,20kbps]
second rate 9,90 % € [975,89 kbps] .
1518 | third rate 9,09 % & [896,22 kbps] [Sv?tkaEpZ] &?;t[;ﬁf/]s
fourth rate 7,57 % € [746,25 kbps]
acc. frame loss 0.1%
Network Tester configuration for test #9
Network Tester interfaces speed is configured in 100 Mbps full duplex auto-negotiation
mode.
Traffic load for throughput and latency search is configured as follow:
frame test conf in % and [corresponding Eth
test # size birate] Results
first rate 30,97 % é [25,13 Mbps]
second rate 30,35 % é [24,62 Mbps] [FAILED]* or [PASS
86 third rate 27,88 % e [22,61 Mbps] with fps & latency]
fourth rate 23,23 % é [18,84 Mbps]
acc. frame loss 0.1%
first rate 32,60 % é [31,36 Mbps]
second rate 31,94 % é [30,73 Mbps] [FAILED]* or [PASS
9 512 third rate 29,34 % § [28,23 Mbps] with fps & latency]
fourth rate 24,45 % é [23,52 Mbps]
acc. frame loss 0.1%
first rate 32,89 é [32,43 Mbps]
second rate 32,23 é [31,78 Mbps] [FAILED]* o [PASS
1518 third rate 29,60 é [29,19 Mbps] .
- with fps & latency]
fourth rate 24,67 é [24,32 Mbps]
acc. frame loss 0.1%

(*): a test "Failed" does not mean that the throughput is 0 but the value of the

throughput cannot be computed in the range [first rate; second rate].
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3.8 WAN Fast Ethernet with LAN USB traffic

USB2.0 HDD will be a reference equipment, provided by hosting lab, implementing
USB2.0 High Speed interface, preferably implementing an Oxford SATA to USB2.0 chipset at
a minimum of 5400 tr/min. Power supply is external.

The USB HDD that will be used for the test event is a Western Digital Elements 1TB
(model: WDBAAUOO10HBK; http://www.wdc.com/en/products/products.asp?driveid=760).

The home gateway must implement USB mass storage profile and a file server,
(Samba server with a 3.0.28 version as a minimum). This file server is publishing on the LAN
the contents stored on the USB2.0 mass storage.

1 The home gateway must support the following file system: NTFS.

The global size of the downloaded files must be larger than the duration of the test
and according to some lab experiences, an amount of information of 100 GB of data is used.
Two different sizes of file are used

T 25 x 3,9GB, and
i 1000 x 5MB

The use of a unique share name called "HGI" should be used on a server (e.g. Samba
server).

Test #10 i WAN Ethernet to LAN Ethernet IPv4 routed mode with PC downloading from USB2.0
High Speed attached storage, NAT function activated i Firewall function deactivated

Test #11 7 LAN Ethernet to WAN Ethernet IPv4 routed mode with PC downloading from USB2.0
High Speed attached storage, NAT function activated i Firewall function deactivated
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3.8.1 Test setup
10.0.0.1

tl 192 168.1.1

S
1962 168.1.2 100 base T
Ethemeat 100 base T
192,168.1.10 \
10.0.0.10
LAN WAN
Figure 6: tests #10 & #11 setup

3.8.2 Test configuration

Home Gateway configuration

- Access interface

(o]

(0]

(o]

(0]

(0]

(o]

100BASE-TX full duplex auto-negotiation
IP/Ethernet

Single fixed IP address (10.0.0.1 /255.255.255.0)
Routed forwarding mode

NAPT function activated

Firewall deactivated

- LAN interface

(o]

(o]

0

2 interfaces 100 base T full duplex mode, auto-negotiation
LAN bridge mode (Eth)

USB2.0 Host interface.

Single fixed IP address (192.168.1.1 / 255.255.255.0)
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Network Tester configuration
Network Tester interfaces speed is configured in 100 Mbps full duplex auto-negotiation
mode.
Traffic load for throughput and latency search is configured as follow:
frame test conf in % and [corresponding Eth
test # size birate] Results
first rate 100 % é [81,13 Mbps]
second rate 98 % & [79,51 Mbps] [FAILED]* o [PASS
- o =
86 third rate 90 % ('3 [73,02 Mbps] with fps & latency]
fourth rate 75 % é [60,85 Mbps]
acc. frame loss 0.1%
first rate 100 % & [96,22 Mbps]
second rate 98 % e [94,29 Mbps] [FAILED]* or [PASS
. o =
10& 11 512 third rate 90 % g [86,59 Mbps] with fps & latency]
fourth rate 75 % é [72,16 Mbps]
acc. frame loss 0.1%
first rate 100 % & [98,61 Mbps]
second rate 98 % & [96,64 Mbps] (FAILED]* or [PASS
. o =
1518 | third rate 90 % ? [88,75 Mbps] with fps & latency]
fourth rate 75 % e [73,96 Mbps]
acc. frame loss 0.1%

(*): a test "Failed" does not mean that the throughput is 0 but the value of the throughput

can not be computed in the range [first rate; second rate].

Note: The USB transfer rate should be measured by a SW tool, like Teracopy.exe from

http://www.codesector.com/teracopy.php.

Simultaneously to throughput and delay, bit rate of USB transfer file is measured.
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3.9 LAN Fast Ethernet & Wi-Fi 802.11n

Tests configuration that are including Wi-Fi equipment, Wi-Fi version is IEEE 802.11n
2,4Ghz with WPA2 personal security activated value of
"HOMEGATEWAYINITIATIVETESTEVENT" and an SSID value of:

"HGITESTEVENT1" or
"HGITESTEVENT2" or

- "PREHGITESTEVENT1" or
"PREHGITESTEVENT2"

Only one of these SSID values will be provided according to the workplace where the
test will be performed (4 different workplaces collocated).

To minimise eventual interference, tests will be performed with the home gateway and
the Wireless Bridge isolated in a Faraday cage.

Test #12: IPv4 Wi-Fi station to IPv4 LAN Ethernet i bridge mode
Test #13: IPv4 LAN Ethernet to IPv4 Wi-Fi Station i bridge mode

3.9.1 Test setup
192, 168,11
Ethemet 1
192.168.1.10
192 168.1.20
Network tester
LAN

Figure 7: test #12 & #13 setup
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3.9.2 Test configuration

Home Gateway configuration

- access interface
o NA
- LAN interface

o Wi-Fi IEEE802.11n WMM compliant with WPA2 =
HOMEGATEWAYINITIATIVETESTEVENT and SSID = HGITESTEVENT1 or
HGITESTEVENT2 or PREHGITESTEVENT1 or PREHGITESTEVENT2

100BASE-TX full duplex mode, auto-negotiation
IP/Ethernet

LAN bridge mode (Wi-Fi + Eth)

Single fixed LAN IP address (192.168.1.1 / 255.255.255.0)

o O o o

Network Tester configuration

The network tester interface speed is configured to 100 Mbps full duplex auto-
negotiation mode.
Traffic load for throughput and latency search is configured as follow:

o Fortest #12 : A constant flow of 15 Mbps is send from Wi-Fi LAN to Ethernet
LAN during 10 minutes. Frame Loss and Delay are measured. A test is
considered as PASS if frame loss flow is < 0.1%.

o Fortest #13: A constant flow of 15 Mbps is send from Ethernet LAN to Wi-Fi
LAN during 10 minutes. Frame Loss and Delay are measured. A test is
considered as PASS if frame loss flow is < 0.1%.

3.10 WAN Fast Ethernet, LAN Wi-Fi

For home gateways with Wi-Fi interfaces, tests will be performed using Wi-Fi version
IEEE 802.11n with WPA2 security activated value of "HOMEGATEWAYINITIATIVETESTEVENT"
and a single SSID value of "HGITESTEVENT"

To minimise eventual interference, tests will be performed with the home gateway and
the Wireless Bridge isolated in a Faraday cage.

Test #14: Wi-Fi station to WAN Fast Ethernet i IPv4 routed mode NAT function activated i Firewall
function deactivated

Test #15: WAN Fast Ethernet to Wi-Fi station i IPv4 routed mode NAT function activated i Firewall
function deactivated
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3.10.1

3.10.2

Test setup

19216811

192.168.1.10

Network tester
(Spirent Test Centar )
LAN r WAN

Figure 8: tests #14 & #15 setup
Test configuration

Home Gateway configuration

- access interface

o 100 base T full duplex auto-negotiation

o IP/Eth

o Single fixed IP address (10.0.0.1 /255.255.255.0)
o Routed forwarding mode

o NAPT function activated

)

Firewall deactivated

- LAN interface

o Wi-Fi IEEE802.11n WMM compliant and WPA2 =
HOMEGATEWAYINITIATIVETESTEVENT and SSID = HGITESTEVENT1 or
HGITESTEVENT?2 or PREHGITESTEVENT

o IP/Eth
o Single fixed LAN IP address (192.168.1.1 / 255.255.255.0)

Network Tester configuration

Network Tester interfaces speed is configured in 100 Mbps full duplex auto-negotiation

mode.

Traffic load for throughput and latency search is configured as follow:

(o]

For test #14 : A constant flow of 15 Mbps is send from Wi-Fi LAN to Ethernet
WAN during 10 minutes. Frame Loss and Delay are measured. A test is
considered as PASS if frame loss is < 0.1%.

For test #15: A constant flow of 15 Mbps is send from Ethernet WAN to Wi-Fi
LAN during 10 minutes. Frame Loss and Delay are measured. A test is
considered as PASS if frame loss is < 0.1%.
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4 IPv6 tests

For IPv6 tests, IPv6 and IPv4 routing features are used.

4.1

In the Fast Ethernet configuration
back configuration without the devices under test

contribution

WAN Fast Ethernet

to the different results.

, the test set up will be calibrated in a back to
in order to retrieve the network

Test #16: WAN Fast Ethernet to LAN Fast Ethernet 1

deactivated

Test #17: LAN Fast Ethernet to WAN Fast Ethernet i1

deactivated

IPv6 routed mode i Firewall function

IPv6 routed mode 7 Firewall function

4.1.1 Test setup
2011::1/64
2010::1/64
FE 100 BT FE 100 BT
/ 2011::2/64
2010:2:64
tester
WAN
Figure 9: tests #16 & #17 setup

4.1.2 Test configuration

Home Gateway configuration

- access interface

o 100BASE-TX full duplex mode, auto-negotiation
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o IP/Ethernet
o Single fixed IPv6 address (2011::1/64)
o Routed forwarding mode
o Firewall deactivated

- LAN interface
o 100BASE-TX full duplex mode, auto-negotiation
o IP/Ethernet
o Single fixed LAN IPv6 address (2010::1/64)

Network Tester configuration

Network Tester interfaces speed are configured in 100 Mbps Fast Ethernet full duplex

mode, auto-negotiation or fixed.
Traffic load for throughput and latency search is configured as follow:

frame test conf in % and [corresponding Eth
test # size birate] Results
first rate 100 % é [81,13 Mbps]
second rate 98 % é [79,51 Mbps] .
86 [third rate 90% e [1302Mbps) | [ 24T 0 10D
Fourth rate 75 % é [60,85 Mbps]
acc. frame loss 0.1%
first rate 100 % € [96,22 Mbps]
second rate 98 % e [94,29 Mbps] (FAILED]* or [PASS
16 & 17 512  |third rate 90 % t_e [86,59 Mbps] with fps & latency]
Fourth rate 75 % é [72,16 Mbps]
acc. frame loss 0.1%
first rate 100 % & [98,61 Mbps]
second rate B3¢ 195,04 Mbps] [FAILED]* or [PASS
1518 | third rate 90 % ? [88,75 Mbps] with fps & latency]
Fourth rate 75 % é [73,96 Mbps]
acc. frame loss 0.1%

(*): a test "Failed" does not mean that the throughput is 0 but the value of the throughput

cannot be computed in the range [first rate; fourth rate].
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4.2 WAN Gigabit Ethernet

In the Gigabit Ethernet configuration, test set up will be calibrated in a back to back
configuration without the devices under test in order to retrieve the network contribution to
the different results.

Test #18: WAN Giga Ethernet to LAN Giga Ethernet at 1Gbpsi IPv6 routed mode i Firewall function
deactivated

Test #19: LAN Giga Ethernet to WAN Giga Ethernet at 1Gbps 7 IPv6 routed mode i Firewall function
deactivated

4.2.1 Test setup
2011::1/64
2010::1/64
GE 1000 BT GE 1000 BT
/ 20112764
2010264
tester
LAN WAN
Figure 10: Tests #18 and #19 setup

4.2.2 Test configuration

Home Gateway configuration

- access interface
o 1000BASE-T full duplex mode, auto-negotiation
o IP/Ethernet
o Single fixed IPv6 address (2011::1/64)
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o Routed forwarding mode
o Firewall deactivated
- LAN interface
o 1000BASE-T full duplex mode, auto-negotiation
o IP/Ethernet
o Single fixed LAN IPv6 address (2010::1/64)

Network Tester configuration

Network Tester interfaces speed are configured in 1000 Mbps full duplex mode, auto-
negotiation or fixed.

13

14
15

16
17

Traffic load for throughput and latency search is configured as follow:

frame test conf in % and [corresponding Eth
test # size birate] Results
First rate 100 % e [811,32 Mbps]
upper limit 90 % é [730,2 Mbps]
86 Lower limit 10% e [81,1 Mbps]
Initial rate 90 % e [730,2 Mbps] [FA|LED]* or [PASS
Precision 0.5% with fps & latency]
Acc. frame loss 0.1%
First rate 100 % e [962,2 Mbps]
upper limit 90 % é [865,9 Mbps]
512 | Lower limit 10% e [96,2 Mbps] | [FAILED]" or [PASS
18 & 19 Initial rate 90 % & [865,9 Mbps] with fps & latency]

Precision 0.5%
Acc. frame loss 0.1%
First rate 100 % é [986,1 Mbps]
upper limit 90 % e [887,5 Mbps]

151 LLower limit 10 % .é [98,6 Mbps] | [FAILED]* or [PASS
Initial rate 90 % é [887,5 Mbps] |with fps & latency]
Precision 0.5%
Acc. frame loss 0.1%

(*): a test "Failed" does not mean that the throughput is 0 but the value of the throughput

cannot be computed in the range [first rate; Upper limit].

Page 33 of 95

© Home Gateway Initiative — 2010 — All rights reserved




Z= =
7 f’ﬂ § a gw_ay 2010 HG Test Specifications
| i @ N Initiative

1

2 4.3 LAN Gigabit Ethernet

3 ‘ Test #20: LAN Giga Ethernet to LAN Giga Ethernet i Ipv6 bridge mode

43.1 Test setup
2010::1/64
GE 1000 BT
GE 1000 BT
2010::2:64 /
2010::3:64
LAN

6

7 Figure 11: test #20 setup

8

9 432 Test configuration
10 Home Gateway configuration
11 - access interface
12 o NA
13 - LAN interfaces
14 o 2 interfaces 1000BASE-T full duplex mode, auto-negotiation
15 o IP/Ethernet
16 o Single fixed LAN IPv6 address (2010::1/64)
17
18 Network Tester configuration
19 Network Tester interfaces speed are configured in 1000 Mbps full duplex mode, auto-

20 negotiation or fixed.
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Traffic load for throughput and latency search is configured as follow:
frame test conf in % and [corresponding Eth
test # size birate] Results
first rate 100 % e [811,3 Mbps]
second rate 98 % & [795,1 Mbps]
86  |third rate 90 % & [730,2 Mbps] [':v/?tLLfEZ];?;t[;QS]S
Fourth rate 75 % é [685 Mbps] P y
acc. frame loss 0.1%
first rate 100 % & [962,2 Mbps]
second rate 98 % e [942,9 Mbps]
20 512 [third rate 90 % ¢é [865,9 Mbps] | (A1 '?Ds]zgt[;ﬁs]s
Fourth rate 75 % é [721,6 Mbps] P y
acc. frame loss 0.1%
first rate 100 % é [986,1 Mbps]
second rate 98 % é [966,4 Mbps]
156 [mrarate | 90%e (3675 Mops] | FAIEDY: or [PASS
Fourth rate 75 % é [739,6 Mbps] P y
acc. frame loss 0.1%

(*): a test "Failed" does not mean that the throughput is 0 but the value of the throughput
cannot be computed in the range [first rate; second rate].

4.4 WAN Fast Ethernet IPv4 & IPv6 tests

For all IPv4 & IPv6 unitary tests
1 dual stack HGW with IPv4 and IPv6 routing features runnig simultaneously.

1 Same number of frames are generated for both IPv4 and IPv6 traffic

In the Fast Ethernet configuration, test set up will be calibrated in a back to back
configuration without the devices under test in order to retrieve the network contribution to
the different results.

Test #21: WAN Fast Ethernet to LAN Fast Ethernet 7 IPv4 & IPv6 routed mode i NAT function
activated 7 Firewall function deactivated

Test #22: LAN Fast Ethernet to WAN Fast Ethernet i IPv4 & IPv6 routed mode - NAT function
activated 7 Firewall function deactivated
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441 Test setup
2011::1/64
10.0.0.1/24
2010::1/64
192.168.1.1/24
EE 100 BT FE 100 BT
20112064
/ 10.0.0.10/24
2010::2:64
192.168.1.10/24
LAN WAN
Figure 12: tests #21 & #22 setup
4.4.2 Test configuration

Home Gateway configuration

- access interface
o 100BASE-TX full duplex mode, auto-negotiation
o IP/Ethernet

Single fixed IPv6 address (2011::1/64)

o

o O

NAPT function activated for IPv4 traffic

o

Routed forwarding mode
o Firewall deactivated

- LAN interface
o 100BASE-TX full duplex mode, auto-negotiation
o IP/Ethernet

Single fixed LAN IPv6 address (2010::1/64)

o

o

Single fixed IPv4 address (10.0.0.1 /255.255.255.0)

Single fixed IPv4 address (192.168.1.1 / 255.255.255.0)
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Network Tester configuration

Network Tester interfaces speed are configured in 100 Mbps Fast Ethernet full duplex

mode, auto-negotiation or fixed.
Traffic load for throughput and latency search is configured as follow:

test #

frame
size

test conf in % and [corresponding Eth

birate]

Results

86

first rate

100 % with 50% of IPv4
and 50% of IPv6 é
[81,13 Mbps]

second rate

98 % with 49% of IPv4
and 49% of IPv6 é
[79,51 Mbps]

third rate

90 % with 45% of IPv4
and 45% of IPv6 é
[73,02 Mbps]

Fourth rate

75 % % with 37,5% of
IPv4 and 37,5% of IPv6
€ [60,85 Mbps]

acc. frame loss

0.1%

[FAILED]* or [PASS
with fps & latency]

21 & 22

512

first rate

100 % with 50% of IPv4
and 50% of IPv6 é
[96,22 Mbps]

second rate

98 % with 49% of IPv4
and 49% of IPv6 é
[94,29 Mbps]

third rate

90 % with 45% of IPv4
and 45% of IPv6 &
[86,59 Mbps]

Fourth rate

75 % with 37,5% of IPv4
and 37,5% of IPv6 &
[72,16 Mbps]

acc. frame loss

0.1%

[FAILED]* or [PASS
with fps & latency]

1518

first rate

100 % with 50% of IPv4
and 50% of IPv6 &
[98,61 Mbps]

second rate

98 % with 49% of IPv4
and 49% of IPv6 &
[96,64 Mbps]

third rate

90 % with 45% of IPv4
and 45% of IPv6 &
[88,75 Mbps]

Fourth rate

75 % with 37,5% of IPv4
and 37,5% of IPv6 &
[73,96 Mbps]

acc. frame loss

0.1%

[FAILED]* or [PASS
with fps & latency]

(*): a test "Failed" does not mean that the throughput is 0 but the value of the throughput

cannot be computed in the range [first rate; fourth rate].
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5 QoS test specification

5.1 Traffics description synthesis

On the next page a summary of all the traffic flows used on HGI QoS tests is presented. Each
traffic flow is characterized by the DSCP marking, protocol, IP datagram size, source rate,
and other details.

Note 1: All TCP/UDP port mappings are defined with pre configured rules in the home
gateway (see table below for transport protocol).

Note 2: VoIP traffic definition is
- G.711 with 20 ms of payload (160 payload bytes)
- 64 kbps at IP payload level

- All Payload packets are encapsulated in an RTP frame

Note 3: AV traffic definition is:

- Downstream AV traffic is encapsulated in MPEG2 TS frames, which corresponds to
an IP datagram size of 1300 bytes. The bit rate for Standard Definition Traffic is
4Mbps and 12 Mbps for High Definition one.

- In the upstream, traffic is mainly TCP ACK traffic (portal access) and other
operation and maintenance traffic.

Note 4: For QoS marking remarking tests and multi services egress LAN, VoIP traffic is
emulated. For multi services WAN egress tests real VoIP (SIP and RTP) are used between two
same HGW.
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Dir Source IP Source port datlapgra Rate (from
ect | Ref DSCP marking | Type of flow -> Protocol -> : the
ion Destination IP Dest port m siz€ source)
(Bytes)
WAN: EF VOIP/RTP 10.0.0.10 UDP 10002 200 ~80 kbps
1 (managed) ->192.168.1.10 ->
LAN:CS7 10000
WAN: EF VOIP/SIP 10.0.0.10 UDP 10012 200 ~5 kbps
1606 (managed) | ->192.168.1.10 ->
LAN:CS7 10010
<Z( WAN: AF31 AV HD 10.0.0.20 UDP 1024 1300 ~12 Mbps
4| 2 (managed) ->192.168.1.20 ->
O LAN: CS4 22222
= WAN:AF31 AV SD 10.0.0.20 UDP 1025 1300 ~4 Mbps
Z! 3 (managed) | ->192.168.1.20 >
= LAN: CS4 22223
WAN: AF21 Premium data 10.0.0.30 TCP 3333 ~1300 ~100 kbps
4 (managed) ->192.168.1.30 ->
LAN: CS2 33333
WAN: BE Internet 10.0.0.40 TCP 4444 ~300- Varying
5 (managed) ->192.168.1.40 > 500
LAN: BE 44444
WAN: EF VOIP/RTP 192.168.1.10 UDP 10000 200 ~80 kbps
6 (managed) -> ->
LAN:CS7 10.0.0.10 10002
WAN: EF VOIP/SIP 192.168.1.10 UDP 10010 200 ~5 kbps
60 (managed) -> ->
<Z( LAN:CS7 10.0.0.10 10012
= WAN: AF31 AV portal 192.168.1.20 TCP 22222 64 ~200 kbps
0O 7 access, -> ->
— LAN: CS4 EPG... 10.0.0.20 1024
pzd (managed)
< WAN: AF21 Premium data | 192.168.1.30 TCP 33333 ~64 ~100 kbps
8 (managed) -> >
LAN: CS2 10.0.0.30 3333
WAN: BE Internet 192.168.1.40 TCP 44444 ~300- Varying
9 (managed) -> > 500
LAN: BE 10.0.0.40 4444
10 | WAN: NA Local flow 192.168.1.60 UDP NA ~1350 | ~90 Mbps
LAN: NA (unmanaged) | ->192.168.1.50
WAN: NA Local flow Internally Samba NA ~1300 ~ high
<Z( LAN: BE, with USB generated traffic traffic ~64 performanc
=1 11 remarked in the attached -> e USB2.0
@) HG based on the device 192.168.1.2 HDD
— MAC@ (unmanaged) provided by
Z hosting lab
5 WAN: NA Local flow 192.168.1.70 UDP NA ~1350 ~12 Mbps
12 LAN:based on (managed) ->192.168.1.50
the specific
MAC@
i Table 3 : Traffics description
3
4
5
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5.2 Egress LAN Fast Ethernet interface

5.2.1 Test objective

As described in Figure 13: Egress LAN Ethernet interface the objective of this test is to
generate a congestion point on one of the Ethernet LAN interfaces between downstream
managed flows and LAN to LAN traffic in cases where LAN to LAN traffic is UDP traffic.

First of all marking and remarking rule are checked (§ 5.2.4) then scheduling
mechanisms are tested.

5.2.2 Queue configuration on Ethernet interface

Application Flow HG QOS req Service Signature Queue
VolIP (managed) 10.0.0.10 WAN-LAN SBC SA (10.0.0.10) LAN SP1
> AND
192.168.1.10 WAN EF DSCP remarked to
CS7 on the LAN
AV HD 10.0.0.20 WAN-LAN AV SPF SA (10.0.0.20) LAN SP2
(managed)
> AND
192.168.1.20 WAN AF31 DSCP remarked to
CS4 on the LAN
AV SD 10.0.0.20 WAN-LAN AV SPF SA (10.0.0.20) LAN SP2
(managed)
> AND
192.168.1.20 WAN AF31 DSCP remarked to
CS4 on the LAN
Internet traffic 10.0.0.40 WAN-LAN WAN DSCP remarked to BE on LAN SP3
the LAN
->
192.168.1.40
LAN to LAN 192.168.1.60 LAN-LAN NA LAN SP3
(unmanaged) ->
192.168.1.50
LAN to LAN 192.168.1.70 LAN-LAN Specific Src MAC@: LAN SP2
00:10:94:10:00:01
(managed) ->
192.168.1.50

Table 4: Queue configuration, Egress LAN Ethernet
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5.2.3 Test Setup

| LAN 2

192.168.1.1/24
Ethems

/AN
Ethemet

100 basa T

T0U base T
10.0.0.1/24

192.168.1.10/24
182.168.1.20/24

192.168.1.30/24 [—_|

142 168.1.40/24

Ethernet

100 base T

192 168.1.60/24
192.168.1.70/24

[aleway

LAN 1 |

10.0.0.10¢24 VolP
10.0.0.200¢24 5D + HD
10.0.0.40¢24 Internet

LAN

WAN

Figure 13 : Egress LAN Ethernet interface

5.2.4 Remarking

The aim of those tests is to check conformance with HGI marking rules. Overall idea is
to send different traffic (differentiated by their IP addresses and port; see Table 3 : Traffics
description) with specific previous DSCP value and check resulting DSCP value. A fix number

of packets are sent for each kind of traffic: all packets MUST be remarked.

Remark: all the following remarking tests can be performed in one bundled test

configuration.

5.24.1 Tests description

IP SA =SBC
AND
DSCP=EF

=<
m
T

Remark DSCP to CS57

IP SA = AV SPF
AND
DSCP= AF31

NO——» Remark DSCP to BE

-
m
I:

Remark DSCP to CS4

Figure 14: classification sequence for Egress LAN Ethernet
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5.2.4.2 VolP traffic

Test #23: - Send corresponding traffic (VoIP as defined in Table 4: Queue configuration, Egress LAN Ethernet) ->
All Voice packets are remarked to CS7 7 Yes / No

Test #24: - Change DSCP value (AF31) -> All Voice packets are remarked to BET Yes / No

5.2.4.3 AV traffic

Test #25: - Send corresponding traffic (AV as defined in Table 4: Queue configuration, Egress LAN Ethernet) ->
all AV packets are remarked at CS47 Yes /No

Test #26 - Change DSCP value (EF) -> All AV packets are remarked to BEi Yes / No

5.2.4.4 Internet traffic

Test #27: - Send corresponding traffic marked with AF11 DSCP value (Internet traffic as defined in
Table 4: Queue configuration, Egress LAN Ethernet) -> All Internet packets are remarked to BET Yes / No

5.2.45 LAN to LAN traffic

eMAC src = managed

device NO—| Send traffic SPQ3

-
m
I

Send traffic in SPO2

Figure 15: LAN to LAN Egress LAN Ethernet

Test #28: - Send corresponding LAN to LAN traffics (LAN to LAN traffic managed and unmanaged
as defined in Table 4: Queue configuration, Egress LAN Ethernet) -> no packet loss occurs on LAN to LAN
managed traffic when unmanaged traffic saturates Bandwidthi Yes / No

5.2.5 Multi services tests

Test #29: i Send traffics VolP, AV, Internet, LAN to LAN unmanaged as defined in Table 4: Queue
configuration, Egress LAN Ethernet. Test duration is 30 minutes.

Each VoIP call will last 4 minutes with 1 minute between each call.

For VolIP traffic

- Packet Loss Ratio < 1 %
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Inter Packet Delay Variation : 99.9 % of packets must be less than 60 ms distant each
others

- R factori E Model (ITU G.107) >= 90

All parameters are respected i Yes / No

For AV traffic
The measurement is limited to SD flows for timing constraints.
According to TR-126:
- Only one burst of errors per hour and burst duration must be limited to 16 ms

- Inter Packet Delay Variation : 100 % of packets must be less than 50 ms distant each
others

All parameters are respected i Yes / No

5.3 Egress LAN Wi-Fi interface

5.3.1 Test objective

As described in Figure 14: classification sequence for Egress LAN Ethernet the objective of
this test is to generate a congestion point on the Wi-Fi LAN interface between downstream
managed flows and LAN to LAN traffic in cases where LAN to LAN traffic is UDP traffic.

First of all marking and remarking rules are checked (§5.3.4) then scheduling mechanisms
are tested.

5.3.2 Queue configuration on Wi-Fi interface

Application Flow HG QOS req Service Signature Queue
VoIP (managed) | 10.0.0.10 -> WAN-LAN SBC SA (10.0.0.10) SA LAN AC_VO
192.168.1.10 AND

WAN EF DSCP remarked to
CS7 on the LAN

AV SD 10.0.0.20 -> WAN-LAN VoD SPF SA (10.0.0.20) LAN AC_VI
(managed) 192.168.1.20 AND

WAN AF31 DSCP remarked to
CS4 on the LAN

Internet traffic 10.0.0.40 -> WAN DSCP remarked to BE on LAN AC_BE
192.168.1.40 the LAN

LAN to LAN 192.168.1.60 -> NA LAN AC_BE
192.168.1.50

(unmanaged)

LAN to LAN 192.168.1.70 LAN-LAN Specific Src MAC@: LAN AC_VI

00:10:94:10:00:01
(managed) ->

192.168.1.50

Table 5 : Queue configuration on Wi-Fi interface
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5.3.3 Test Setup

| LN 1 WANT

Ethemat
100 base T

182 168.1.1/24

Ethernet
100 base T

8II

| LAN 2 10.0.0.1/24

(E}

192.168.1.10/24

192.168.1.20/24

19216813024 [ ———nuo] |

192,168.1 40024

10.0.0.10724 VolP
182168160024 — 10.0.0.20/24 30 + HD
1892 168.1.70/24 10.0.0.40/24 Internet
LAN WAN

Figure 16: Egress Wi-Fi interface

For home gateways with Wi-Fi interfaces, tests will be performed using Wi-Fi version IEEE
802.11n with WPA?2 security activated value of "HOMEGATEWAYINITIATIVETESTEVENT" and a
single SSID value of HGITESTEVENT1 or HGITESTEVENT2 or PREHGITESTEVENT.

To minimise eventual interference, tests will be performed with the home gateway and the
Wireless Bridge isolated in a Faraday cage.

5.3.4 Remarking

The aim of those tests is to check conformance with HGI marking rules by sending
different traffic (differentiated by their IP addresses and port; see Table 3 : Traffics
description) with specific previous DSCP value and check resulting DSCP value. A fix number
of packets are sent for each kind of traffic: all packets MUST be remarked.

Remark: All the following remarking tests can be performed in one bundled test
configuration.
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5.34.1 Tests description

IP SA =SBC
AND
DSCP=EF

IP SA = AV SPF
AND
DSCP= AF31

NO——» Remark DSCP to BE

= =
m m
I] T

Remark DSCP to CS7

Remark DSCP to C54

Figure 17: classification sequence for Egress LAN WI-FI

5.3.4.2 VolP traffic

Test #30: - Send corresponding traffic (VolP as defined in Table 5 : Queue configuration on Wi-Fi interface) ->
All Voice packets are remarked to CS7 1 Yes / No

Test #31: - Change DSCP value (AF31) -> packets are remarked to BET Yes / No

5.3.4.3 AV traffic

Test #32: - Send corresponding traffic (AV as defined in Table 5 : Queue configuration on Wi-Fi interface) -> All
AV packets are remarked to CS417 Yes /No

Test #33: - Change DSCP value (EF) -> All AV packets are remarked to BET Yes / No

5.3.4.4 Internet traffic

Test #34: - Send corresponding traffic marked with AF11 DSCP value (Internet traffic as defined in
Table 5 : Queue configuration on Wi-Fi interface) -> All Internet packets are remarked to BET Yes / No

5.3.4.5 LAN to LAN traffic

@@MAC src = managed

device NO— Send traffic AC BE

-
m
T

Send traffic in AC VI

Figure 18 : LAN to LAN traffic classification, marking and queuing
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Test #35: - Send corresponding LAN to LAN traffics (LAN to LAN traffic managed and unmanaged
as defined in Table 5 : Queue configuration on Wi-Fi interface) -> no packet loss occurs on LAN to LAN
managed traffic when unmanaged traffic saturates Bandwidthi Yes / No

5.3.5 Multi services tests

Test #36 T Send traffics VolP, AV, Internet, LAN to LAN unmanaged as defined in Table 5 : Queue
configuration on Wi-Fi interface. Test duration is 30 minutes.

Each VoIP call will last 4 minutes with 1 minute between each call.

For VolIP traffic

- Packet Loss Ratio < 1 %

- Inter Packet Delay Variation : 99.9 % of packets must be less than 60 ms distant each
others

- R factori E Model (ITU G.107) >= 90

All parameters are respected i Yes / No

For AV traffic.
The measurement is limited to SD flows for timing constraints.
According to TR-126:
- Only one burst of errors per hour and burst duration must be limited to 16 ms

- Inter Packet Delay Variation : 100 % of packets must be less than 50 ms distant each
others

All parameters are respected i Yes / No

54 Egress LAN Fast Ethernet interface With USB traffic

5.4.1 Test objective

As described in Figure 19: USB attached storage the objective of this test is to
generate a congestion point on one of the Ethernet interfaces between downstream managed
flows and LAN to LAN Ethernet and USB traffic in case where LAN to LAN traffic is UDP traffic.

5.4.2 Test description
A PC or tester is connected on a free Ethernet port 100 base T full duplex of the HG
and a USB HDD attached on the USB2.0 Host interface of the home gateway.

The USB2.0 HDD will be provided by hosting lab, implementing USB2.0 High Speed
standard interface, preferably implementing an Oxford SATA to USB2.0 chipset at a minimum
of 5400 rpm. Power supply is external.
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The home gateway must implement USB mass storage profile and a file server,
(Samba server with a 3.0.28 version as a minimum). This file server is publishing on the LAN
the contents stored on the USB2.0 mass storage.

The home gateway must support the following file system: NTFS.

The global size of the downloaded files must be larger than the duration of the test
and according to some lab experiences, an amount of information of 100 GB of data is used.
Files of the specified size should be created using the Windows commands "fsutil file
createnew <filename> <length>0. The resulting fi

1 25x 3,9GB, and
1 1000 x 5MB

5.4.3 Queue configuration on Ethernet interface

Application Flow HG QOS req Service Signature Queue
VolP (managed) 10.0.0.10 WAN-LAN SBC SA (10.0.0.10) LAN SP1
-> AND
192.168.1.10 WAN EF DSCP remarked to
CS7 on the LAN
AV HD 10.0.0.20 WAN-LAN AV SPF SA (10.0.0.20) LAN SP2
(managed)
> AND
192.168.1.20 WAN AF31 DSCP remarked to
CS4 on the LAN
AV SD 10.0.0.20 WAN-LAN AV SPF SA (10.0.0.20) LAN SP2
(managed)
> AND
192.168.1.20 WAN AF31 DSCP remarked to
CS4 on the LAN
Internet traffic 10.0.0.40 WAN-LAN WAN DSCP remarked to BE on LAN SP3
the LAN
->
192.168.1.40
LAN to LAN 192.168.1.60 LAN-LAN NA LAN SP3
(unmanaged) ->
192.168.1.50

Table 6: traffic description, USB attached storage
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5.4.4 Test setup
192.168.1,2
Ethernet
100 basa 1
192,168.1.10/24
162, 168.1.20/24
162, 168.1.30/24
162 168.1.40/24 \‘N\
182.168.1.50/24 ]
Ethernet
Db base
192.168.1.60/24 10.0.0.10/24 VolP
192.168.1.70/24 f—onu | 10.0.0.20/24 SD + HD
10.0.0.40/24 Intermet
LAN WAN

Figure 19: USB attached storage

Test #37:

Launch all WAN to LAN flows: VolP, AV, Internet traffic as defined in Table 6: traffic description, USB
attached storage

Launch LAN to LAN unmanaged traffic (defined in Table 6: traffic description, USB attached storage)

PC or tester is simultaneously downloading files from USB2.0 HDD (bitrates of downloading is
recorded)

Test duration is limited to 30 minutes.

Note: The USB transfer rate should be measured by a SW tool, like Teracopy.exe from
http://www.codesector.com/teracopy.php.

Simultaneously to throughput and delay, bit rate of USB transfer file is measured.

Each VoIP call will last 4 minutes with 1 minute between each call.

For VolIP traffic

- Packet Loss Ratio < 1 %

- Inter Packet Delay Variation : 99.9 % of packets must be less than 60 ms distant each
others

- R factori E Model [7] >= 90

All parameters are respected i Yes / No
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For AV traffic,

The measurement is limited to SD flows for timing constraints and according to [6]:

- Only one burst of errors per hour and burst duration must be limited to 16 ms

- Inter Packet Delay Variation :

others

All parameters are respected i Yes / No

5.5

5.5.1 Test objective

Egress WAN ADSL test configuration

100 % of packets must be less than 50 ms distant each

The objective of this test is to generate a congestion point on the upstream direction of the
WAN ADSL egress interface with VoIP, AV, Premium data and data traffic.

For this test we are using same profile as the one used for unitary test (16383 DS / 1024 US)

5.5.2 Queue configuration on WAN interface

Application Flow HG QOS req Service Signature Queue
VolIP (managed) | HGw1 to HGw2 LAN-WAN SBC DA (10.0.0.10) WAN SP1
AND
LAN CS7 DSCP remarked to EF
on WAN
AV (managed) 192.168.1.20 -> LAN-WAN AV SPF DA (10.0.0.20) WAN WRR1
10.0.0.20
AND
LAN CS4 DSCP remarked to
AF31 on WAN
Premium data 192.168.1.30 LAN-WAN DA SEGW (10.0.0.30) WAN WRR2
(managed) ->10.0.0.30 AND
LAN CS2 DSCP remarked to
AF21 on WAN
Data 192.168.1.40 -> LAN-WAN LAN DSCP remarked to BE on WAN WRR3
. 10.0.0.40 WAN
Traffic

Table 7: Queue configuration on WAN egress
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5.5.3 Test setup

192.168.1.2/24

182.168.1.10/24
182.168.1.20/24
182.168.1.30/24
192.168.1.40/24
192.168.1.50/24

192.168.1.60/24

Ang
med

LANZ LAk 1

192.168.1.1/24

|

Network

LAN

4o Voice
uremient
10.0.0.1/24
SIG sarver
e
’
24
ADSL -~

Switch

10.0.0.10/24 ValP
10.0.0.20/24 5D + HD
10,0.0.40/24 Intameat

WAN

fer

5.5.4 Remarking

Figure 20: Egres

s WAN ADSL test setup

The aim of those tests is to check conformance with HGI marking rules. Overall idea is
to send different traffic (differentiated by their IP addresses and port; see Table 3 : Traffics
description) with specific previous DSCP value and check resulting DSCP value. A fix number
of packets are sent for each kind of traffic: all packets MUST be remarked.

Remark: All the following remarking tests can be performed in one bundled test

configuration.

5.54.1

IPDA=SBC
AND
DSCP= CS7

S3A

Remark DSCP to EF

Test description

IP DA = AV SPF
AND
DSCP= CS4

S3A

Remark DSCP to
AR

IP DA =SEGW
AND
DSCP=CS2

NO—-» Remark DSCP to BE

S3A

Remark DSCP to
AF21

Figure 21: egress wan classification
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5.5.4.2 VolP

Test #38: - Send corresponding traffic (VolP as defined in Table 7: Queue configuration on WAN egress) -> All
Voice packets are remarked to EF T Yes / No

Test #39: - Change DSCP value (CS4) -> All Voice packets are remarked to BET Yes / No

5543 AV

Test #40: - Send corresponding traffic (AV as defined in Table 7: Queue configuration on WAN egress) -> All
AV packets are remarked to AF31 7 Yes /No

Test #41: - Change DSCP value (CS2) -> All AV packets are remarked to BET Yes / No

5.5.4.4 Premium data

Test #42: - Send corresponding traffic (Premium data as defined in Table 7: Queue configuration on WAN
egress) -> All Premium data packets are remarked to AF217 Yes /No

Test #43: - Change DSCP value (AF33) -> All Premium data packets are remarked to BE T Yes / No

5.5.4.5 Data

Test #44: - Send corresponding traffic marked with AF11 DSCP value (Data as defined in Table 7:
Queue configuration on WAN egress) -> All Data packets are remarked to BE T Yes / No

5.5.5 Multi services

Test #45-a: - Launch all LAN to WAN flows (VolP G711, AV, Premium data and Data traffics as
defined in Table 7: Queue configuration on WAN egress),

Test #45-b: - Launch all LAN to WAN flows (VoIlP G729a, AV, Premium data and Data traffics as
defined in Table 7: Queue configuration on WAN egress)

Test duration is 15 minutes.

General procedure for analog real Voice calls measurement:

o Up to the vendor, voice communication is setup directly from a gateway to another or
via a voiceser ver (Sl P, &)

o The FXS ports of both gateways are terminated by line simulations with the ETSI

reference impedance according to TBR21 (1998)

combination of 750 Y and 150 nF)
o Analog voice signal level is set to -15dBm.
o Voice is transported with:

o G.711 A-Law codec with a packet size of 20 ms, packet loss concealment (PLC)
enabled and silence compression (DTX, VAD, CNG) disabled.

o or G.729a codec.

o Only a single call is made (no parallel calls). The call duration is as long as duration of
the test (e.g. 15 minutes).

o A PESQ score is measured according to ITU-P.862 (02/01) and a MOS-LQO score is
derived according to ITU-P.862.1 (11/03).

0 MOS-LQO scores depend on the input speech material. The input speech material is
not standardized. The same speech material has to be used for all tests with all
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platforms and it has to be ensured, that the MOS-LQO value can be reached with the
selected speech material (Malden DSLA).

o The end-to-end delay is measured from one FXS port to the other by appropriate
means. For instance the same procedure as the one used in the ETSI speech events
can be employed.

Measurement procedure

During the call many measurements are made, for MOS and E2E delay, minimum, maximum
and average values are given.

1. No data traffic is present (call duration = 5 minutes)
a. MOS-LQO is measured from LAN to WAN.
b. MOS-LQO is measured from WAN to LAN.
c. One-way delay is measured from LAN to WAN.
d. One-way delay is measured from WAN to LAN.
2. Data traffic is present as defined in the different scenarios.
a. MOS-LQO is measured from LAN to WAN.
b. MOS-LQO is measured from WAN to LAN.
c. One-way delay is measured from LAN to WAN.

d. One-way delay is measured from WAN to LAN.

The terms LAN or WAN of the setup mean the respective FXS port of the gateway at the LAN
or WAN side.

Measurement Result for #45-a (G.711 A-Law).
la minimum MOS-L QO O 4. 0
1b minimum MOS-L QO O 4. 0
1c maximum End-to-end del ay O 100 ms
1d maximum End-to-end del ay O 100 ms
2a minimum MOS-LQO O 4. 0
2b minimum MOS-LQO O 4. 0
2cC maximum End-to-end del ay O 100 ms

2d maximum End-to-end del ay O 100 ms

Measurement Result for #45-b (G729a).
1la minimum MOS-L QO 306
1b  minimum MOS-LQO O 3. 6
lc maximum End-to-end del aGmsd 12
1d maximumEnd-to-end del aGmsO 12
2a minimum MOS-L QO O 3. 6
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2b minimum MOS-L QO O 3. 6
2c  maximum End-to-end del aGmsO 12
2d maximum End-to-end del aGmsD 12
5.6 Egress WAN Ethernet test configuration

5.6.1 Test objective

The objective of this test is to generate a congestion point on the upstream direction of the
WAN Ethernet egress interface with VoIP, AV, Premium data and data traffic.

5.6.2 Queue configuration on WAN interface

Application Flow HG QOS req Service Signature Queue
VolP (managed) | HGwl to HGw2 LAN-WAN SBC DA (10.0.0.10) WAN SP1
AND
LAN CS7 DSCP remarked to EF
on WAN
AV (managed) 192.168.1.20 -> | LAN-WAN AV SPF DA (10.0.0.20) WAN WRR1
10.0.0.20
AND
LAN CS4 DSCP remarked to
AF31 on WAN
Premium data 192.168.1.30 LAN-WAN DA SEGW (10.0.0.30) WAN WRR2
(managed) ->10.0.0.30 AND
LAN CS2 DSCP remarked to
AF21 on WAN
Data 192.168.1.40 -> LAN-WAN LAN DSCP remarked to BE on WAN WRR3
Traffic 10.0.0.40 WAN

Table 8: Queue configuration on WAN egress
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5.6.3 Test setup

bg Voice
edgurement

10.0.0.1/24

192.168.1.2/24

~

el
10.0.0.2124 ~
L]
Hore ga
\“-‘
100032 o |8
SIG sarver
Ethernet 100 base T @
Switch
192.168.1.10/24
192.168.1.20/24
192.188.1.30/24
192.168.1.40/24 \‘\
192.168.1.5024

10.0.0.10/24 VaolP
10.0.0.20/24 50 + HD
10,0.0.40/24 Intemet

192.168.1.60/24

|

WAN

Figure 22: Egress WAN Ethernet test setup

5.6.4 Marking

The aim of those tests is to check conformance with HGI marking rules by sending
different traffic (differentiated by their IP addresses and port; see Table 3 : Traffics
description) with specific previous DSCP value and check resulting DSCP value. A fixed
number of packets are sent for each kind of traffic: all packets MUST be remarked.

Note: all the following remarking tests can be performed in one bundled test
configuration.

5.6.4.1 Test description

IPDA=SBC IP DA = AV SPF IP DA =SEGW

NO—» Remark DSCP to BE

S3A
S3A
S3A

Remark DSCP to
AF31

Remark DSCP to

Remark DSCP to EF Ar21

Figure 23: egress wan classification
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5.6.4.2 VolP

Test #46: - Send corresponding traffic (VoIP as defined in Table 8: Queue configuration on WAN egress) -> All
Voice packets are remarked to EF T Yes / No

Test #47: - Change DSCP value (CS4) -> All Voice packets are remarked to BE i Yes / No

5.6.4.3 AV

Test #48: - Send corresponding traffic (AV as defined in Table 8: Queue configuration on WAN egress) -> All
AV packets are remarked to AF31 7 Yes /No

Test #49: - Change DSCP value (CS2) -> All AV traffic are remarked to BE 7 Yes / No

5.6.4.4 Premium data

Test #50: - Send corresponding traffic (Premium data as defined in Table 8: Queue configuration on WAN
egress) -> All Premium data packets are remarked to AF217 Yes /No

Test #51: - Change DSCP value (AF33) -> All Premium data packets are remarked to BE 7 Yes / No

5.6.4.5 Data

Test #52: - Send corresponding traffic marked with AF11 DSCP value (Data as defined in Table 8:
Queue configuration on WAN egress) -> All Data packets are remarked to BE T Yes / No

5.6.5 Multi services

Test #53-a: - Launch all LAN to WAN flows (VolP G711, AV, Premium data and Data traffics as
defined in Table 8: Queue configuration on WAN egress),

Test #53-b: - Launch all LAN to WAN flows (VoIlP G729a, AV, Premium data and Data traffics as
defined in Table 8: Queue configuration on WAN egress)

Test duration is 15 minutes.

General procedure for analog real Voice calls measurement:

o Up to the vendor, voice communication is setup directly from a gateway to another or
via a voice server (SI P, &)

o The FXS ports of both gateways are terminated by line simulations with the ETSI

reference impedance according to TBR21 (1998) (270 Y in seri

combination of 750 Y and 150 nF)
o Analog voice signal level is set to -15dBm.
o Voice is transported with:

o G.711 A-Law codec with a packet size of 20 ms, packet loss concealment (PLC)
enabled and silence compression (DTX, VAD, CNG) disabled.

o or G.729a codec.

o Only a single call is made (no parallel calls). The call duration is as long as duration of
the test (e.g. 15 minutes).

o A PESQ score is measured according to ITU-P.862 (02/01) and a MOS-LQO score is
derived according to ITU-P.862.1 (11/03).
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1 0o MOS-LQO scores depend on the input speech material. The input speech material is
2 not standardized. The same speech material has to be used for all tests with all
3 platforms and it has to be ensured, that the MOS-LQO value can be reached with the
4 selected speech material (Malden DSLA).
5 o The end-to-end delay is measured from one FXS port to the other by appropriate
6 means. For instance the same procedure as the one used in the ETSI speech events
7 can be employed.
8

(o]

Measurement procedure

10  During the call many measurements are made, for MOS and E2E delay, minimum, maximum
11 and average values are given

12 3. No data traffic is present (call duration = 5 minutes)
13 a. MOS-LQO is measured from LAN to WAN.

14 b. MOS-LQO is measured from WAN to LAN.

15 c. One-way delay is measured from LAN to WAN.
16 d. One-way delay is measured from WAN to LAN.
17 4. Data traffic is present as defined in the different scenarios
18 a. MOS-LQO is measured from LAN to WAN.

19 b. MOS-LQO is measured from WAN to LAN.

20 c. One-way delay is measured from LAN to WAN.
21 d. One-way delay is measured from WAN to LAN.
22

23  The terms LAN or WAN of the setup mean the respective FXS port of the gateway at the LAN
24 or WAN side.

25 Measurement Result for #45-a (G.711 A-Law)

26 1la minimum MOS-L QO O 4. 0

27 1b  minimum MOS-LQO O 4.0

28 1c maximum End-to-end del ay O 100 ms
29 1d maximumEnd-to-end del ay O 100 ms
30 2a minimum MOS-L QO O 4. 0

31 2b minimum MOS-LQO O 4. 0

32 2c¢C maximum End-to-end del ay O 100 ms
33 2d maximum End-to-end del ay O 100 ms
34 Measurement Result for #45-b (G.729a)

35 la minimum MOS-L QO 306

36 1b  minimum MOS-LQO O 3. 6

37 1c maximum End-to-end del aGmsO 12

38 1d maximum End-to-end del aGmsD 12

39 2a minimum MOS-LQO O 3. 6
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2b minimum MOS-L QO O 3. 6
2c  maximum End-to-end del aGmsO 12
2d maximum End-to-end del aGmsD 12

5.7 Egress WAN VDSL test configuration

5.7.1 Test objective

The objective of this test is to generate a congestion point on the upstream direction of the
WAN VDSL egress interface with VoIP, AV, Premium data and data traffic.

For this test we are using same profile as the one used for unitary test (Profile 17a, 33024 DS

11
12

13
14

/ 1024 US).

5.7.2 Queue configuration on WAN interface

Application Flow HG QOS req Service Signature Queue
VolIP (managed) [ HGwl to HGw2 LAN-WAN SBC DA (10.0.0.10) WAN SP1
AND
LAN CS7 DSCP remarked to EF
on WAN
AV (managed) 192.168.1.20 -> | LAN-WAN AV SPF DA (10.0.0.20) WAN WRR1
10.0.0.20
AND
LAN CS4 DSCP remarked to
AF31 on WAN
Premium data 192.168.1.30 LAN-WAN DA SEGW (10.0.0.30) WAN WRR2
(managed) ->10.0.0.30 AND
LAN CS2 DSCP remarked to
AF21 on WAN
Data 192.168.1.40 -> LAN-WAN LAN DSCP remarked to BE on WAN WRR3
Traffic 10.0.0.40 WAN

Table 9: Queue configuration on WAN egress
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5.7.3 Test setup
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|

Network

LAN
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uremient
10.0.0.1/24
SIG sarver
e
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10.0.0.10/24 ValP
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10,0.0.40/24 Intameat

WAN

fer

5.7.4 Remarking

Figure 24: Egres

s WAN ADSL test setup

The aim of those tests is to check conformance with HGI marking rules. Overall idea is
to send different traffic (differentiated by their IP addresses and port; see Table 3 : Traffics
description) with specific previous DSCP value and check resulting DSCP value. A fix number
of packets are sent for each kind of traffic: all packets MUST be remarked.

Remark: all the following remarking tests can be performed in one bundled test

configuration.

5.74.1

IPDA=SBC
AND
DSCP= CS7

S3A

Remark DSCP to EF

Test description

IP DA = AV SPF
AND
DSCP= CS4

S3A

Remark DSCP to
AR

IP DA =SEGW
AND
DSCP=CS2

NO—-» Remark DSCP to BE

S3A

Remark DSCP to
AF21

Figure 25: egress wan classification
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5.7.4.2 VolP

Test #54: - Send corresponding traffic (VolP as defined in Table 9: Queue configuration on WAN egress) -> All
Voice packets are remarked to EF T Yes / No

Test #55: - Change DSCP value (CS4) -> All Voice packets are remarked to BET Yes / No

5.7.43 AV

Test #56: - Send corresponding traffic (AV as defined in Table 9: Queue configuration on WAN egress) -> All
AV packets are remarked to AF31 7 Yes /No

Test #57: - Change DSCP value (CS2) -> All AV packets are remarked to BET7 Yes / No

5.7.4.4 Premium data

Test #58: - Send corresponding traffic (Premium data as defined in Table 9: Queue configuration on WAN
egress) -> All Premium data packets are remarked to AF217 Yes / No

Test #59: - Change DSCP value (AF33) -> All Premium data packets are remarked to BE T Yes / No

5.7.4.5 Data

Test #60: - Send corresponding traffic (Data as defined in Table 9: Queue configuration on WAN egress) -> All
Data packets are remarked to BET Yes / No

5.7.5 Multi services

Test #61-a: - Launch all LAN to WAN flows (VolP G711, AV, Premium data and Data traffics as
defined in Table 9: Queue configuration on WAN egress),

Test #61-b: - Launch all LAN to WAN flows (VoIlP G729a, AV, Premium data and Data traffics as
defined in Table 9: Queue configuration on WAN egress)

Test duration is 15 minutes.

General procedure for analog real Voice calls measurement:

o Up to the vendor, voice communication is setup directly from a gateway to another or
via a voice server (SI P, &)

o The FXS ports of both gateways are terminated by line simulations with the ETSI
reference impedance according to TBR21 (1998) (270 Y in
combination of 750 Y and 150 nF)

o Analog voice signal level is set to -15dBm.
o Voice is transported with:

o G.711 A-Law codec with a packet size of 20 ms, packet loss concealment (PLC)
enabled and silence compression (DTX, VAD, CNG) disabled.

o or G.729a codec.

o Only a single call is made (no parallel calls). The call duration is as long as duration of
the test (e.g. 15 minutes).

o A PESQ score is measured according to ITU-P.862 (02/01) and a MOS-LQO score is
derived according to ITU-P.862.1 (11/03).
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1 0o MOS-LQO scores depend on the input speech material. The input speech material is
2 not standardized. The same speech material has to be used for all tests with all
3 platforms and it has to be ensured, that the MOS-LQO value can be reached with the
4 selected speech material (Malden DSLA).
5 o The end-to-end delay is measured from one FXS port to the other by appropriate
6 means. For instance the same procedure as the one used in the ETSI speech events
7 can be employed.
8

(o]

Measurement procedure:

10  During the call many measurements are made, for MOS and E2E delay, minimum, maximum
11  and average values are given.

12 5. No data traffic is present (call duration = 5 minutes).
13 a. MOS-LQO is measured from LAN to WAN.

14 b. MOS-LQO is measured from WAN to LAN.

15 c. One-way delay is measured from LAN to WAN.
16 d. One-way delay is measured from WAN to LAN.
17 6. Data traffic is present as defined in the different scenarios.
18 a. MOS-LQO is measured from LAN to WAN.

19 b. MOS-LQO is measured from WAN to LAN.

20 c. One-way delay is measured from LAN to WAN.
21 d. One-way delay is measured from WAN to LAN.
22

23  The terms LAN or WAN of the setup mean the respective FXS port of the gateway at the LAN
24 or WAN side.

25 Measurement Result for #61-a (G.711 A-Law)

26 1la minimum MOS-L QO O 4. 0

27 1b  minimum MOS-LQO O 4.0

28 1c maximum End-to-end del ay O 100 ms
29 1d maximumEnd-to-end del ay O 100 ms
30 2a minimum MOS-L QO O 4. 0

31 2b minimum MOS-LQO O 4. 0

32 2c¢C maximum End-to-end del ay O 100 ms
33 2d maximum End-to-end del ay O 100 ms
34 Measurement Result for #61-b (G.729a)

35 la minimum MOS-L QO 306

36 1b  minimum MOS-LQO O 3. 6

37 1c maximum End-to-end del aGmsO 12

38 1d maximum End-to-end del aGmsD 12

39 2a minimum MOS-LQO O 3. 6
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2b minimum MOS-L QO O 3. 6
2c  maximum End-to-end del aGmsO 12
2d maximum End-to-end del aGmsD 12

5.8 Egress WAN multi VC ADSL test configuration

5.8.1 Test objective

Currently most of HGWs that support more two or more PVCs have two QoS levels.
1 QoS at WAN interface level.
1 QoS at ATM level.

This two level QoS system results in a defective/onon existentdo QoS mechanism since the QoS
made at the WAN interface level is not applied at the ATM level.

The objective of this test is to generate a congestion point on the upstream direction of the
WAN ADSL egress interface with VoIP, AV, Premium data and data traffic.

For this test we are using same profile as the one used for unitary test (16383 DS / 1024
us).

5.8.2 Queue configuration on WAN interface

Application Flow HG QOS req Service Signature Queue

SBC DA (10.0.0.10)
192.168.1.10 ->

VoIP (managed) | 10.0.1.10 LAN-WAN AND N°1 : WAN1 SP1
(PVC1) LAN CS7 DSCP remarked to EF
on WAN

AV SPF DA (10.0.0.20)
192.168.1.20 ->

AV (managed) 10.0.2.20 LAN-WAN AND N°2 : WAN2 WFQ1
(PVC2) LAN CS4 DSCP remarked to
AF31 on WAN
| 192.168.1.30 DA SEGW (10.0.0.30)
Premium data AND
->10.0.2.30 LAN-WAN N°3 : WAN2 WFQ2
(managed) (PVC2) LAN CS2 DSCP remarked to
AF21 on WAN
Data 192.168.1.40 ->
10.0.1.40 LAN-WAN LAN DSCP remarked to BE on N°3 : WAN1 WFQ2
Traffic WAN

(PVC1)

Table 10: Queue configuration on WAN egress
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5.8.3 Test setup

Volce Tester

.. Hmad Armarscs

HGW OOS Confi LAM — 192 166.1.0/24

{Bpia T g

WAN

o 1 strict priority Queue
o 2 WFQ queues
o WFQ1 weighti 60
o WFQ2 weighti 40
o ATM configuration
o PVC1i UBR
o PVC2i UBR

HGW WAN interface Configuration
o WAN1
o VPI=0
o VCI =32

o IP address = 10.10.1.10
o Netmask = 255.255.255.0

o WAN 2
o VPI=0
o VCI =235

o IP address = 10.10.2.10
o Netmask = 255.255.255.0

DSLAM Configuration

o PVC1
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o VCtype: PVC
o Encapsulation: LLC
o Category : UBR
o VPI=0
o VCI =32
o PVC2
o VCtype: PVC
o Encapsulation: LLC
o Category : UBR
o VPI=0
o VCI =35

Since most DSLAMs are layer 2 equipments, VLANS can be the solution for the DSLAM
identifying which traffic belongs to each PVC.

5.8.4 Multi services

Test #62-a: - Launch all LAN to WAN flows (VolP G711, AV, Premium data and Data traffics as
defined in Table 9: Queue configuration on WAN egress),

Test #62-b: - Launch all LAN to WAN flows (VoIlP G729a, AV, Premium data and Data traffics as
defined in Table 9: Queue configuration on WAN egress)

Test duration is 15 minutes.

General procedure for analog real Voice calls measurement:

o Up to the vendor, voice communication is setup directly from a gateway to another or
vilaavoice servera (SIP, ¢é)

o The FXS ports of both gateways are terminated by line simulations with the ETSI
reference i mpedance according to TBR21 (1998) (270
combination of 750 Y and 150 nF)

o Analog voice signal level is set to -15dBm.

o Voice is transported with:

o G.711 A-Law codec with a packet size of 20 ms, packet loss concealment (PLC)
enabled and silence compression (DTX, VAD, CNG) disabled.
o or G.729a codec.

o Only a single call is made (no parallel calls). The call duration is as long as duration of
the test (e.g. 15 minutes).

o A PESQ score is measured according to ITU-P.862 (02/01) and a MOS-LQO score is
derived according to ITU-P.862.1 (11/03).

o MOS-LQO scores depend on the input speech material. The input speech material is

not standardized. The same speech material has to be used for all tests with all
platforms and it has to be ensured, that the MOS-LQO value can be reached with the
selected speech material (Malden DSLA).
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1 o The end-to-end delay is measured from one FXS port to the other by appropriate
2 means. For instance the same procedure as the one used in the ETSI speech events
3 can be employed.
4
5 Measurement procedure:
6 During the call many measurements are made, for MOS and E2E delay, minimum, maximum
7 and average values are given.
8 7. No data traffic is present (call duration = 5 minutes).
9 a. MOS-LQO is measured from LAN to WAN.
10 b. MOS-LQO is measured from WAN to LAN.
11 c. One-way delay is measured from LAN to WAN.
12 d. One-way delay is measured from WAN to LAN.
13 8. Data traffic is present as defined in the different scenarios.
14 a. MOS-LQO is measured from LAN to WAN.
15 b. MOS-LQO is measured from WAN to LAN.
16 One-way delay is measured from LAN to WAN.
17 d. One-way delay is measured from WAN to LAN.
18

19  The terms LAN or WAN of the setup mean the respective FXS port of the gateway at the LAN
20  or WAN side.

21 Measurement Result for #61-a (G.711 A_Law).

22 1a minimum MOS-LQO O 4. 0

23 1b minimum MOS-L QO O 4. 0

24 lc maximum End-to-end del ay O 100 ms
25 1d maximum End-to-end del ay O 100 ms
26 2a minimum MOS-L QO O 4. 0

27 2b  minimumMOS-LQO O 4.0

28 2c¢C maximum End-to-end del ay O 100 ms
29 2d maximum End-to-end del ay O 100 ms
30 Measurement Result for #61-b (G.729a)

31 1a minimum MOS-L QO 306

32 1b minimum MOS-LQO O 3. 6

33 ic maximum End-to-end del aGmsO 12

34 1d maximumEnd-to-end del aGmsO 12

35 2a minimum MOS-L QO O 3. 6

36 2b minimum MOS-L QO O 3. 6

37 2cC maximum End-to-end del aGmsO 12

38 2d maximum End-to-end del aGmsO 12
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6 Multiple session test

6.1 Rationale

As explained in the section 8.2 of [5] P2P applications may be dangerous for home gateway
processing if nothing is performed at the home gateway level. The main issue is linked to the
high number of active sessions simultaneously admitted in the home gateway that may lead
to home gateway crash. The objective of the multisession test is to determine the maximum
number of active sessions that the home gateway can support without any performance
issue. This number (M) is fixed to 2000 in [5].

6.2 Test setup

192.168.1.1

FE 100 BT

192.168.1.10

10.0.0.10

LAN WAN

Figure 27: multisession test setup
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6.3 Support of 2000 sessions
6.3.1 Test description

As explained in [5], M is the total amount of active sessions that the system is supporting.
The objective of multi-session test is to determine M. Assuming a maximum Ethernet
throughput of 60Mbps (4876 Fps) and a value of 2000 for M. The Ethernet frame size is fixed
to 1518 bytes. To reach M the number of simultaneous TCP session is increased linearly
during 8 minutes, then the max number M is maintained during 1 minute. During the
increase phase a first TCP session is opened and maintained until the end of the test (during
9 minutes). Every 4 seconds an additional TCP session is opened and maintained open until
the end of the test, up to2000 TCP simultaneous sessions.

ANumber of session

2000

Time (s)
The teStsettbwittbebasedomthe one descri'g d-m tig%ngure above, a’ingle LAN port and
a single WAﬁoport of the home gateway are used.

Test # 63: T Launch LAN to WAN TCP traffic with the three message handshake” and increase the
number of active sessions up to M. M is fixed at a value of 2000

No TCP session failed before M1 Yes / No
If Yes the test is PASS if No: note the maximum number of TCP sessions supported

Test # 64: i Launch WAN to LAN TCP traffic with the three message handshake® and increase the
number of active sessions up to M. M is fixed at a value of 2000.

No TCP session failed before M1 Yes / No

If Yes the test is PASS if No: note the maximum number of TCP sessions supported

In these two tests the three message handshakes refer to the three TCP messages
exchanged at the opening of a TCP session (e.g. [SYN], [SYN/ACK], [ACK])

In test #62 the three message handshake is initiated from the WAN side. The first TCP SYN
messages are originated by the WAN side, they could be discarded by the HGW if no
redirection rule is configured. A redirection rule is needed.

In test #63 the three message handshake is initiated from the LAN side.
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7 Energy efficiency tests

The objective of these tests is to test the home gateway for its compliance with the low
power and on state of the Code of Conduct on Energy Consumption of Broadband Equipment,
Version 3 (see [10]).

7.1 Test setup

The same HG as the one used to perform the other test cases has to be taken to perform the
energy efficiency test cases, i.e. there should be no special HW used to perform this test
case. Furthermore the HG must not be specifically configured (or reconfigured) for the
purpose of the energy efficiency test cases.

The WAN interface setup is the same as described in chapters 3.3 (Fast Ethernet), 3.4
(Gigabit Ethernet), 3.6 (ADSL) and 3.7 (VDSL2).

The power consumption is measured at the 230 Vac input (see Figure 28), including the
(external) power supply.

230 Vac Power Source

Power Meter

External power Supply

S =

Home Gateway DSLAM

Figure 28: Power measurement setup

o The AC source must provide 230 Vac £ 1%, 50 Hz £1%. The total harmonic distortion
shall not exceed 2% (up to and including the 13th harmonic).

o The accuracy of the power measurement equipment shall be £1 % or better.

o The measurements shall be performed at a temperature of 25°C £3°C and at a relative
humidity of 30% to 75%.

For energy efficiency tests the following measurement equipment is used:
- Power source: Kikusui PCR500L (or Chroma 6530).
- Power meter: Kikusui PCR500L (or Fluke 43B combined with a 80i-110s AC/DC
current clamp probe).

Specifications of these two equipments are given in Annex C.
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7.2 CoC low power state test

Bring HG into CoC Low power state as described in the CoC table 3:

o WAN interface up and synchronized, no user traffic, DSL setup as described in
chapters 3.3 (Fast Ethernet), 3.4 (Gigabit Ethernet), 3.6 (ADSL) and 3.7 (VDSL2).

o LAN Ethernet ports not connected but with Ethernet link detection active
o Wi-Fi on, but no user traffic transmitted, only beacons

o FXS 1 phone connected, on hook, off hook detection active

B

DSLAM

Phone

Figure 29: CoC low power state setup

The configuration of the interfaces for the CoC low power state is given in the following table
(extracted from the CoC):

Port / component Low -power -state

Central functions | Not processing user traffic

(processor and

memory: routing,

firewall, OAM (e.g.

TR-069), user

interface)

WAN interface Idle (link established, but no user traffic transmission)

LAN Ethernet ports Ports not connected (or no Ethernet link) but with Ethernet link
detection active

Wi-Fi Beacon on, but no user traffic transmitted

Alternative LAN | MoCA, Powerline, HPNA or POF capability is activated, but no

technologies  (HPNA, | user traffic transmitted

MoCA, Powerline,

POFé)

FXS 1 FXS port with phone connected, phone on-hook, off hook
detection active
Remaining FXS ports: no phone or other load connected, but
able to detect a connection

FXO No active call , incoming call detection enabled

DECT interface No active call , incoming call detection enabled

DECT charging station | DECT handset on cradle, in trickle charge

for DECT handset

USB No devices connected, detection of USB devices active
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7.2.1 CoC low power state test description

The HG must stabilize in the CoC low power state and operate in this state for a minimum of
5 minutes before measurements can be taken. Measurements are performed over a minimum
period of 5 minutes. The average power consumption over this 5 minutes period is used to
determine the power consumption.

Test #65: Measure the power consumption (in Watt) of the home gateway in CoC low power state
and note it A power consumption is lower or equal to the Tier 2009/2010 target defined in the CoC i
Yes / No

Test #66: A power consumption is lower or equal to the Tier 2011 target defined in the CoC T Yes /
No

For reference the low power state targets of the relevant tables (9 and 10) from the CoC
have been included below. The CoC reference power consumption value is computed from
these tables by summing up the components present in the tested home gateway.

Home gateway central functions plus WAN | Tier 2009/2010: Tier 2011:
interface 1.1.2009- 31.12.2010 1.1.-31.12.2011
Low-Power-State (W) Low-Power-State (W)
ADSL/ADSL2/ADSL2+ 4,2 2,6
VDSL2 55 3.5
2,5
Fast Ethernet WAN (100Base-T) 2,9
Gigabit Ethernet WAN (1000Base-T) 4,0 32
Fibre Ptp Ethernet WAN (100/1000Base-BX or FX) |3,4 2.9
GPON 50 4.0
DOCSIS 2.0 5,5 3.7
DOCSIS 3.0 8,0 6.2
WIMAX 8,2 [
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Home gateway LAN interfaces and additional functionality | Tier 2009/2010: | Tier 2011:
1.1.2009- 1.1.-31.12.2011
31.12.2010
Low-Power-
Low-Power- State (W)
State (W)
Fast Ethernet switch, up to 4 ports 0,8 0.6
1 Fast Ethernet port 0,3 0.3
Gigabit Ethernet switch, up to 4 ports 15 1.2
N 0,3
1 Gigabit Ethernet port 0,3
Wi-Fi interface single IEEE 802.11b/g or 11a radio 1,0 0.7
Wi-Fi interface single IEEE 802.11n Draft 2 radio (and other|1,0 1.0
proprietary pre-n solutions)
Wi-Fi interface dual (2.4GHz and 5GHz) IEEE 802.11n Draft 2| 2,0 2,0
radio (and other proprietary pre-n solutions)
Alternative LAN technologies (HPNA, MoCA, POF...) 4,0 2,0
Powerline 4,0 2,5
FXS 0.8 0.5
FXO 0,4 0.4
DECT GAP 1,0 0.75
DECT Cat-iq 1,0 0.75
DECT charging station for DECT handset in slow/trickle charge |0,5 0.4
USB 0,3 0,25
Bluetooth 0,2 0.2
Femto cell 9.0 7,0
0,5
Embedded handfree system 0,5
Additional Colour Display (typically found in VolP devices) TFT | 0,7 0.5

QVGA and VGA

Page 70 of 95

© Home Gateway Initiative — 2010 — All rights reserved



N o 1 AN

10
11
12
13

P Z= £ Home
/? ?é S Gateway
R 2010 HG Test Specifications
A U N nnitiative P
7.3 CoC on state test

Bring HG into CoC on state as described in the CoC table 6:

o WAN interface up and synchronized, with user traffic, DSL setup as described in
chapters 3.3 (Fast Ethernet), 3.4 (Gigabit Ethernet), 3.6 (ADSL) and 3.7 (VDSL2).

o All LAN Ethernet ports connected, with user traffic.
o Wi-Fi on, with user traffic transmitted.

o FXS 1 phone connected, off hook, 1 active call.

% Optional for
concurrent dual

band Wi-Fi
% Traffic Generator 6 4ccess points
Traffic Generator 5 /
% /\/ Wi-Fi
k 5m
Q / same
Traffic Generator 1
Traffic Generator 2 \
% Hophe Gateway \ DSLAM Traffic Generator
& \
Traffic Generator 3 T\
% o oeet N\
S N N
Traffic Generator 4 &
Phone Optional:

DECT handset

Figure 30: CoC on state setup
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The configuration of the interfaces for the CoC on state is given in the following table
(extracted from the CoC):

aPWN =

Port / component

On - state

Central functions
(processor and
memory: routing,
firewall, OAM (e.q.
TR-069), user
interface)

Processing typical level of user traffic

WAN port

Active (link established at full line rate and passing user traffic)

LAN Ethernet ports

All 4 ports active (link established at max rate and passing user
traffic), cable length=5m

Wi-Fi

Beacon on, Wi-Fi 802.11n client 5m away from AP in the same
room, avoid interference in the same band, with user traffic

Alternative LAN
technologies (HPNA,
MoCA, Powerline,

MoCA, Powerline, HPNA or POF capability is activated, with user
traffic transmitted

POF é)

FXS 1 phone connected (350 Ohm), off hook, 1 active call.
Remaining FXS ports: no phone or other load connected, but
able to detect a connection (for those FXS ports the low power
targets apply)

FXO 1 active call

DECT interface 1 active call

DECT charging station
for DECT handset

DECT handset not on cradle, no charging

usSB

No USB device connected, detection of USB devices active

The IP traffic flows on LAN and WAN interfaces are characterized as follows:

+ UDP

+ Packet size: 500 bytes
« Bidirectional traffic

The traffic load in CoC on state should be at least as much as indicated below:

«  WAN to LAN, LAN to WAN

« ADSL: DS: 1 Mbps, US: 0.5 Mbps

« ADSL2+ : 5 Mbps, US: 1 Mbps

« VDSL2 : 10 Mbps, US: 2 Mbps

« Fast Ethernet (electrical or optical): 20 Mbps, US: 5 Mbps

» Gigabit Ethernet (electrical or optical): 50 Mbps, US: 10 Mbps
« At least 10 Mbps bidirectional traffic on each Fast Ethernet interface
+ At least 20 Mbps bidirectional traffic on each Gigabit Ethernet interface
+ At least 10 Mbps bidirectional traffic per Wi-Fi radio with 11n interfaces
« At least 5 Mbps bidirectional traffic per Wi-Fi radio with 11g or 11a interfaces
+ 1 active call on 1 FXS port (if present)
« 1 active call on DECT (if present)
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The following two figures give examples for the setup of traffic flows for two typical

configurations of an ADSL2+ home gateway.

ETH-Wi-Fi 11g:
5 Mbps bidirectional

ADSL2+ WAN-LAN:
5Mbps down / 1 Mbps up

ETH-ETH:
10 Mbps bidirectional

=

1 voice call on FXS

ETH-ETH:
5Mbps /9 Mbps

Figure 31: CoC on state traffic flows for an example ADSL2+ home gateway with 4 Fast
Ethernet, 11g Wi-Fi and FXS

Wi-Firadio 1 (11n)-ETH:
10 Mbps bidirectional Wi-Fi radio 2 (11n)-ETH:
10 Mbps bidirectional

ADSL2+ WAN-LAN:
5 Mbps down / 1 Mbps up

—>

ETH-ETH: ]
10 Mbps / 10 Mbps 1 voice callon FXS

Figure 32: CoC on state traffic flows for an example ADSL2+ home gateway with 4 Fast
Ethernet, dual-band 11n Wi-Fi, FXS and DECT
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7.3.1 CoC on state test description

The HG must stabilize in the CoC On state and operate in this state for a minimum of 5
minutes before measurements can be taken. Measurements are performed over a minimum
period of 5 minutes. The average power consumption over this 5 minute period is used to
determine the power consumption.

Test #67: Measure the power consumption (in Watt) of the home gateway in CoC on state and note
it A power consumption is lower or equal to the Tier 2009/2010 target defined in the CoC i Yes /No

Test #68: A power consumption is lower or equal to the Tier 2011 target defined in the CoC 1 Yes /
No

For reference the on state targets of the relevant tables (9 and 10) from the CoC have been
included below. The CoC reference power consumption value is computed from these tables
by summing up the components present in the tested home gateway.

Home gateway central functions plus WAN Tier 2009/2010: Tier 2011:
interface 1.1.2009- 31.12.2010 |1.1.-31.12.2011
On-State (W) On-State (W)
ADSL/ADSL2/ADSL2+ 50 3.8
VDSL2 75 6.0
Fast Ethernet WAN (100Base-T) 42 33
Gigabit Ethernet WAN (1000Base-T) 7.0 6.2
. 7,1 5,6
Fibre P2P Ethernet WAN (100/1000Base-BX or FX)
GPON 9,7 7,7
DOCSIS 2.0 59 4.6
DOCSIS 3.0 8,0 [
WiMAX 11,0 10,6
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Home gateway LAN interfaces and additional functionality | Tier 2009/2010: | Tier 2011:
1.1.2009- 1.1.-31.12.2011
31.12.2010 On-State (W)
On-State (W)
Fast Ethernet switch, up to 4 ports 2.2 1.8
1 Fast Ethernet port 0.5 0.4
Gigabit Ethernet switch, up to 4 ports 45 3.7
1 Gigabit Ethernet port L7 L3
R . : 2,0 2,0
Wi-Fi interface single IEEE 802.11b/g or 11a radio
L . . 25 25
Wi-Fi interface single IEEE 802.11n Draft 2 radio (and other
proprietary pre-n solutions)
Wi-Fi interface dual (2.4GHz and 5GHz) IEEE 802.11n Draft 2 5.0 5.0
radio (and other proprietary pre-n solutions)
Alternative LAN technologies (HPNA, MoCA, POF...) 40 2,5
Powerline 40 3.0
EXS 15 15
FXO 0,9 0,9
DECT GAP 1,65 1,65
DECT Cat-iq 2,0 2,0
DECT charging station for DECT handset in slow/trickle charge 0 0
USB 0,3 0,25
Bluetooth 03 03
Femto cell 9.0 8,0
Embedded handfree system 0.5 0.5
- . . . . 2,0 1,0
Additional Colour Display (typically found in VoIP devices) TFT
QVGA and VGA
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8 SWEX tests

This document describes a test plan for testing HGI-RD008 compliant home gateways. The
information provided covers:
A Goals of testing RD00S.

A Methods of testing.
A Unit tests.

8.1 Goals of testing HGI-RD008

Running a software execution environment on a home gateway is currently not widely
deployed state of the art. Operators who want to deploy EE-enabled home gateways need
some assurance that an implementation provides a certain set of functions, and is safe in
terms of security and reliability. A software execution environment should not affect the basic
functions in triple play service delivery. This leads to the fact that vendors have to protect
their core system software against uncontrolled access from software modules running on the
execution environment.

On the other hand, vendors could use a reference point for meeting HGI requirements. The
HGI SWEX task force has decided to provide a test suite to vendors. The test suite is a set of
OSGi bundles that are run one after another, testing specific requirements of RD008. A single
requirement may be tested by multiple bundles, but one bundle will not test more than one
requirement.

The RD008 complete test suite will be provided ahead of the 2010 test event, so vendors are
able to run the tests in their lab. Vendors may propose to drop some of the tests for the test
event, since the test event could (and probably would) run a defined subset of the test suite,
agreed by consensus among the SWEX task force. That might lead to the fact that test
results would not be very surprising, but the intention of the test suite and the test event is
not to compare devices against another, but to prove compliance, reliability, security etc.

The focus of the 2010 test event regarding the software execution environment lies on
compliance. Testing reliability and security are very important too, however, changing a
todayés closed firmware to be protected against
and hence it ods nasiblesneteefirst siepbe f e

8.2 Devices under test

The following types of devices are qualified to participate in the HGI 2010 Test Event / SWEX
section:
A SWEX enabled home gateway solution (hardware and software).

A SWEX enabled embedded device (e. g. plug computer, STB). Does not provide the
HG_API, but must meet all other requirements.

A SWEX enabled home gateway software stack. Must run in a virtual machine (e. g.
Virtual Box, VMWare, Xen) on an arbitrary computing device.

8.3 Methods of testing

Internet access can be provided in two ways:
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>

xDSL access via the Calix DSLAM as used in the VDSL2/ADSL2+ tests, using either

PPPoE (with assigned IP and DNS) or static IP address.

>

8.3.1 Bootstrap bundle

Ethernet using static IP and DNS.

The testing framework comes with a RD00S8 testing bootstrap bundle. The testing bootstrap

bundle will download one unit test after another from an Internet-located web server (also
referred to as fAbundle repositoryo), start it, captur
There will be no more than 1 unit test bundle loaded to the HG at any one time.

Any test that intends to compromise the correct functioning of the HG will not be

automatically loaded.

The bootstrap bundle works as follows:
A Once installed

and started, it downl oads a hel

which is responsible to run scripts.

A Then the HGI test script is downloaded from http://hgiswex:nov2010@hnds.labs-
exit.de:1080/hgi-swex/trunk/bootstrap_ma.script.

A This script is then executed: It downloads another helper bundle which adds a TEST
command to the script interpreter, and then downloads one unit test after another

and executes it.

A After all tests have been performed, the script sends the test log record to a server

using HTTP POST.

8.3.2 Unit testing

A unit test is considered as a self-contained bundle that produces a log output, which
indicates whether a device has passed a test or not. Moreover, the unit test could state
warnings. Warnings are messages for standard violations which do not affect directly the
correct functioning of the execution environment. Warnings are merely informative and will

not be considered as a test result.

8.3.3 Reliability testing

Reliability testing is basically running code that tries to crash or compromise the execution

environment. With this nat ur e,

ités obvious t heautionaenvoanment ismi s ed

probably not able to log the result of a test, hence the test needs an external auditing of

fail/passed determination.

8.3.4 Security testing

Security testing is similar to reliability testing, since an attack test might result in
compromising the home gateway and the execution environment. So test results may also

depend on external auditing.

8.4 Unit test bundle implementation

A A unit test bundle MUST only implement a single unit test.

A It MUST provide the property X-HGI-Testld with the identifier of the test in its
MANIFEST.MF file. If not, it will not be considered as an HGI unit test.
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A It MUST provide the property X-HGI-TestType with the value UNIT. If not, it will not
be considered as an HGI unit test.

A It SHOULD provide the property X-HGI-TestDescription with a short informal
description of what is tested in its MANIFEST.MF file.

A Starting a unit test bundle MUST run the entire unit test synchronously. The start()
method of the bundle activator MUST NOT throw any exception; this implies that all
exceptions from subordinated invocations MUST be caught, and probably logged.

A Stopping a unit test bundle MUST do nothing.

8.5 Logging conventions

A

A

Log output from unit test bundles MUST use the OSGi LogService, and use the
indication constants LOG_DEBUG, LOG_INFO, LOG_WARNING, LOG_ERROR.

Log output from unit test bundles MUST NOT use console output (System.out,
System.err).

The log record from a unit test is considered as the set of log entries from a unit
test bundle between the time it has been started until it has been stopped, ordered
by time.

The possible results of a unit test are:

o PASS i test has passed
o FAIL1 test has not passed

o INVALIDi t he t est hasnot been run mrHarmac es s f |

error in the test implementation itself.
The last log entry of a unit test log record MUST have the following format:

o APASSO | AFAILO | Al NVALIDO [A(A<text

If starting or stopping a unit test bundle throws an exception
(java.lang.Throwable), the test is considered as INVALID.

Any unit test MUST leave the OSGi framework in the same state as it was before
the test (e. g. removing persistent data from the OSGi Configuration Admin
storage).

The bootstrap bundle will perform a refreshing of packages through the mandatory
0OSGi PackageAdmin service.

There must be no explicit invocation of any garbage collection operation in unit
tests.

Unl ess itds necessary, a | og message of a |
information, esp. no absolute time or date. The reason for this restriction is to be
able to compare | og records with tools 1ike

result should be considered as identical. Volatile information would destroy this
possibility.
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8.6 Unit tests / test cases
8.6.1 Platform tests
The following test group checks the integrity of the platform regarding correct Java and OSGi
profiles.
8.6.1.1 Installing unsigned modules
Identifier UNSIGNED MOD

Requirement text

“An HG_SP MUST be able to check the signature integrity of a module.
Signature integrity implies the authorization for a module to be installed. If
the integrity check fails, the EE MUST reject the module before installation.”

Requirement reference

RDO008-R3 REQ 12

Test type

UNIT

Prerequisites

Internet connectivity.

Test description

Install an unsigned bundle from a constant URL. Installation must be
rejected by the HG_SP, and an error message must be written to the
LogService.

Test is passed if the bundle is not installed and an appropriate message is
logged.

Recommendations Bundles must be signed according to the OSGi R4 core specification,
chapter TODO.

Bundle URL n/a

Source code SVN URL n/a

Contributor(s) No volunteer yet

8.6.1.2 Check OSGi-Minimum profile

Identifier

OSGI_MINIMUM

Requirement text

“The HG MUST provide a Java runtime environment following the
OSGi/Minimum 1.1 and OSGi Service Compendium [4], chapter 999.”

Requirement reference

RD008-R3 REQ 49

Test type

UNIT

Test description

Use Java reflection to
A check availability of all classes of OSGi/Minimum-1.1.

A check availability of the classes and methods that should not be
available, e. g. String.split(), String.replaceAll()

The test is passed if all classes of OSGi/Minimum-1.1 are present.
Warnings are logged for classes and methods that are not specified for
these Java profiles.

Bundle URL http://hnds.labs-exit.de:1080/hgi-swex/trunk/osgi_minimum.jar

Source code SVN URL https://hnds.labs-exit.de/svn/hgi-swex-testsuite/trunk/projects/osgi_minimum/
Contributor(s) Deutsche Telekom

8.6.1.3 Check CDC-1.1/Foundation-1.1 profile

Identifier CDC_FOUNDATION

Requirement text

“The HG MUST provide a Java runtime environment following the
CDC/Foundation 1.1, if Java extensions require this profile.”

Requirement reference

RDO008-R3 REQ 50

Test type

UNIT

Prerequisite

Either JSR-180 or JSR-281 are available.

Test description

Use Java reflection to
A check availability of all classes of CDC-1.1/Foundation-1.1.
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A check availability of the classes and methods that should not be
available, e. g. String.split(), String.replaceAll()
The test is passed if
A Neither JSR-180 nor JSR-281 are available, OR
A JSR-180 and JSR-281 are available, and all classes of CDC-
1.1/Foundation-1.1 are present
Warnings are logged for classes and methods that are not specified for
these Java profiles.
Bundle URL na
Source code SVN URL https://hnds.labs-exit.de/svn/hgi-swex-testsuite/trunk/projects/cdc_foundation/
Contributor(s) Deutsche Telekom
8.6.1.4 Presence of Device Access
Identifier DEVICE_ACCESS

Requirement text

“The Service Platform MUST include Device Access compliant with [4].”

Requirement reference

RDO008-R3 REQ 52

Test type

UNIT

Prerequisite

OSGi service platform and Device Access are OSGi-certified.
All bundles running on the OSGi service platform (but the test itself) must
be in life cycle state ACTIVE.

Test description

Checks presence of classes
A org.osgi.service.device.Driver
A org.osgi.service.device.Device
The test must declare

Dynamiclmport-Package: org.osgi.service.device.*

in its MANIFEST.MF, and try to load the classes above using
Class.forName().

Note that this test will NOT check the correct functioning of the OSGi
Device Access.

Test is passed if the classes above are present.

Bundle URL n/a

Source code SVN URL https://hnds.labs-exit.de/svn/hgi-swex-testsuite/trunk/projects/device_access/
Contributor(s) Deutsche Telekom

8.6.1.5 Presence of ConfigurationAdmin

Identifier CONFIGURATION_ ADMIN

Requirement text

“The Service Platform MUST include Configuration Admin compliant with
[4]."

Requirement reference

RDO008-R3 REQ 53

Test type

UNIT

Test description

Check the presence of a service org.osgi.service.cm.ConfigurationAdmin.
The test must declare

Dynamiclmport-Package: org.osgi.service.cm

and use a string constant as parameter to getServiceReference().

Note that this test will NOT check the correct functioning of the OSGi
Configuration Admin.

Test is passed if the requested service reference is not null.

Bundle URL nia
Source code SVN URL https://hnds.labs-exit.de/svn/hgi-swex-testsuite/trunk/projects/configuration_admin/
Contributor(s) Deutsche Telekom
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8.6.1.6

Presence of DmtAdmin

Identifier

DMT_ADMIN

Requirement text

“The Service Platform MUST include Dmt Admin compliant with [4].”

Requirement reference

RD008-R3 REQ 57

Test type

UNIT

Test description

Check the presence of a service info.dmtree.DmtAdmin.
The test must declare

Dynamiclmport-Package: info.dmtree

and use a string constant as parameter to getServiceReference().

Note that this test will NOT check the correct functioning of the OSGi Dmt
Admin.

Test is passed if the requested service reference is not null.

Bundle URL n/a

Source code SVN URL https://hnds.labs-exit.de/svn/hgi-swex-testsuite/trunk/projects/dmt_admin/
Contributor(s) Deutsche Telekom

8.6.1.7 Presence of HTTP Service

Identifier HTTP_SERVICE

Requirement text

“The Service Platform MUST include the Http Service compliant with [4].”

Requirement reference

RD008-R3 REQ 60

Test type

UNIT

Test description

Check the presence of a service org.osgi.service.http.HttpService using the
method BundleContext.getServiceReference(String clazz ).

The test will register and unregister an empty/dummy servlet.

Test is passed if the requested service reference is not null.

Bundle URL n/a

Source code SVN URL n/a

Contributor(s) Portugal Telecom
8.6.2 API tests

The following test group checks the presence of required Java and OSGi based APIs.

8.6.2.1

Presence of JSR 281 IMS Services API

Identifier

JSR_281

Requirement text

“If the HG provides IMS functionality as specified in [1] R.269-R.311, the
service platform MUST include JSR-281 (“IMS Services API”).”

Requirement reference

RDO008-R3 REQ 61

Test method

UNIT

Test function
description)

(informal

Checks presence of classes
A javax.microedition.ims.ConnectionStateListener

javax.microedition.ims.ReasonlInfo
javax.microedition.ims.Service
javax.microedition.ims.Configuration
javax.microedition.ims.ConnectionState
javax.microedition.ims.ImsException
javax.microedition.ims.ServiceClosedException
javax.microedition.ims.core.Capabilities
javax.microedition.ims.core.CapabilitiesListener
javax.microedition.ims.core.CoreService

> > > > > D> > > P
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javax.microedition.ims.core.CoreServicelListener
javax.microedition.ims.core.Message
javax.microedition.ims.core.MessageBodyPart
javax.microedition.ims.core.PageMessage
javax.microedition.ims.core.PageMessageListener
javax.microedition.ims.core.Publication
javax.microedition.ims.core.PublicationListener
javax.microedition.ims.core.Reference
javax.microedition.ims.core.ReferenceListener
javax.microedition.ims.core.ServiceMethod
javax.microedition.ims.core.Session
javax.microedition.ims.core.SessionDescriptor
javax.microedition.ims.core.SessionListener
javax.microedition.ims.core.Subscription
javax.microedition.ims.core.SubscriptionListener
javax.microedition.ims.core.ImscoreProtocolPermission
javax.microedition.ims.core.CoreServiceException
javax.microedition.ims.core.media.BasicReliableMedia
javax.microedition.ims.core.media.BasicReliableMediaListener
javax.microedition.ims.core.media.BasicUnreliableMedia
javax.microedition.ims.core.media.BasicUnreliableMediaListener
javax.microedition.ims.core.media.FramedMedia
javax.microedition.ims.core.media.FramedMedialListener
javax.microedition.ims.core.media.Media
javax.microedition.ims.core.media.MediaDescriptor
javax.microedition.ims.core.media.MediaListener
javax.microedition.ims.core.media.StreamMedia
javax.microedition.ims.core.media.MediaPermission

DD DD DD D DD DD DD DD DD DD DD DD Dy DD D

The test must declare

Dynamiclmport-Package: javax.microedition.ims.*,
javax.microedition.ims.core,
javax.microedition.ims.core.media

in its MANIFEST.MF, and try to load the classes above using
Class.forName().

Note that this test will NOT check the correct functioning of JSR-281.

Test is passed if the classes above are present.

Bundle URL

n/a

Source code SVN URL

n/a

Contributor(s)

Ericsson

8.6.2.2 Presence of JSR 197 Generic Connection Framework

Identifier

JSR_281_GCF

Requirement text

“If the HG provides IMS functionality as specified in [1] R.269-R.311, the
service platform MUST include JSR-281 (“IMS Services API”).”

Requirement reference

RDO008-R3 REQ 61

Test method

UNIT
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Test  function (informal | Checks presence of classes

description) A javax.microedition.io.Connection

A javax.microedition.io.Connector

The test must declare
Dynamiclmport-Package: javax.microedition.io.*
in its MANIFEST.MF, and try to load the classes above using
Class.forName().
Note that this test will NOT check the correct functioning of GCF.
Note that this test is required as JSR-281 uses the GCF infrastructure to
provide its API.
Test is passed if the classes above are present.

Bundle URL na

Source code SVN URL na

Contributor(s) Ericsson

8.6.2.3 Check JSR 281 Instantiation

Identifier JSR_281 INSTANTIATION

Requirement text

“If the HG provides IMS functionality as specified in [1] R.269-R.311, the
service platform MUST include JSR-281 (“IMS Services API”).”

Requirement reference

RDO008-R3 REQ 61

Test method

UNIT

Prerequisite

JSR 281 is available.

Test  function (informal | Use Configuration.setRegistry to configure an OSGi bundle as an IMS

description) application.
Instantiate JSR 281 CoreService by calling “service = (CoreService)
Connector.open("imscore://...");”

Bundle URL n/a

Source code SVN URL n/a

Contributor(s) Ericsson

8.6.3 Reliability tests

8.6.3.1 Exit the JVM

Identifier DENY_TERMINATION_EXIT

Requirement text

“An HG_SP MUST ensure that only modules authorized by the gateway
operator are able to reboot or terminate the HG_EE.”

Requirement reference

RDO008-R3 REQ 9

Test type

AUDIT

Test description

Invoke System.exit().
The test fails if the HG_EE terminates.

Recommendations

Bundle URL n/a

Source code SVN URL n/a

Contributor(s) Alcatel-Lucent

8.6.3.2 I nvoke OS ekxetludabl e 0
Identifier DENY TERMINATION EXEC KILL

Requirement text

“An HG_SP MUST ensure that only modules authorized by the gateway
operator are able to reboot or terminate the HG_EE.”

Requirement reference

RDO008-R3 REQ 9

Test type

AUDIT
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Prerequisites

Expects a Linux OS.

Test description

Invoke Runtime.getRuntime().exec() with a kill command.

The test fails if the HG_EE terminates.

Recommendations Use Permissions to forbid untrusted modules using
Runtime.getRuntime().exec().
On OS level: don't let the JVM run with root permission.

Bundle URL n/a

Source code SVN URL https://hnds.labs-exit.de/svn/hgi-swex-testsuite/trunk/projects/deny_termination_exec_Kkill

Contributor(s) Alcatel-Lucent

8.6.3.3 Il nvoke executable firebooto

Identifier NO TERMINATE_EXEC REBOOT

Requirement text

“An HG_SP MUST ensure that only modules authorized by the gateway
operator are able to reboot or terminate the HG_EE.”

Requirement reference

RDO008-R3 REQ 9

Test type

AUDIT

Prerequisites

Expects a Linux OS.

Test description Invoke Runtime.get Runtime().exec() with a reboot command.
The test fails if the device reboots.

Recommendations Use Permissions to forbid untrusted modules using
Runtime.getRuntime().exec() .
Configure the underlying OS so that the UID running the JVM cannot call
the reboot executable.

Bundle URL na

Source code SVN URL https://hnds.labs-exit.de/svn/hgi-swex-testsuite/trunk/projects/deny_termination_exec_reboot

Contributor(s) Alcatel-Lucent

8.6.3.4 Forcibly halt the JVM

Identifier

NO_TERMINATE_HALT

Requirement text

“An HG_SP MUST ensure that only modules authorized by the gateway
operator are able to reboot or terminate the HG_EE.”

Requirement reference

RD008-R3 REQ 9

Test type

AUDIT

Test description

Invoke Runtime.getRuntime().halt()
The test fails if the HG_EE terminates.

Recommendations Use Permissions to forbid untrusted modules using
Runtime.getRuntime(). halt () .

Bundle URL n/a

Source code SVN URL https://hnds.labs-exit.de/svn/hgi-swex-testsuite/trunk/projects/deny_termination_halt

Contributor(s) Alcatel-Lucent

8.6.3.5 Invok e executable Akill o

Identifier NO_TERMINATE_PROCESSBUILDER_KILL

Requirement text

“An HG_SP MUST ensure that only modules authorized by the gateway
operator are able to reboot or terminate the HG_EE.”

Requirement reference

RDO008-R3 REQ 9

Test type

AUDIT

Prerequisites

Expects a Linux OS.
The classes used only exist in Java >= 1.5.

Test description

Use java.lang.ProcessBuilder tocallakil command.
The test fails if the HG_EE terminates.
If the installation reports an incompatible Java version, the test is

considered as PASSED.

Recommendations

Use Permissions to forbid untrusted modules using
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java.lang.ProcessBuilder
Bundle URL nia

Source code SVN URL

https://hnds.labs-exit.de/svn/hgi-swex-
testsuite/trunk/projects/deny_termination_processhuilder_Kill

Contributor(s) Alcatel-Lucent
8.6.3.6 Native code crashes JVM process
Identifier NATIVESEGFAULT

Requirement text

“An HG_SP MUST ensure that only modules authorized by the gateway
operator are able to reboot or terminate the HG_EE.”

Requirement reference

RDO008-R3 REQ 9

Test type

AUDIT

Prerequisites

Expects a Linux OS.

Test description

Invoke C code via JNI, to cause an illegal pointer access.
The test fails if the HG_EE terminates (the JVM segfaults).

Recommendations Use Permissions to forbid untrusted modules using JNI.
Bundle URL n/a

Source code SVN URL https://hnds.labs-exit.de/svn/hgi-swex-testsuite/trunk/projects/nativesegfault
Contributor(s) Alcatel-Lucent

8.6.3.7 Bad native code execution through JNI

Identifier NATIVEKILL

Requirement text

“An HG_EE MUST NOT interfere with HG Core functions. Even if an
HG_EE collapses, all HG Core functions MUST still be able to work.”

“An HG_SP MUST ensure that only modules authorized by the gateway
operator are able to reboot or terminate the HG_EE.”

Requirement reference

RDO008-R3 REQ 5, RD008-R3 REQ 9

Test type

AUDIT

Prerequisites

Expects a Linux OS.

Test description

Invoke C code via JNI, to send SIGKILL to all processes that belong to the
same user as the JVM.

The test fails if the HG_EE terminates, and even worse, if other services
from HG_Core are stopped.

Recommendations Use Permissions to forbid untrusted modules using JNI.
Properly assign separate UIDs to Linux processes in HG_Core.

Bundle URL na

Source code SVN URL https://hnds.labs-exit.de/svn/hgi-swex-testsuite/trunk/projects/nativekill

Contributor(s) Alcatel-Lucent

8.6.3.8 Unauthorized life cycle manipulation

Identifier unauthorized_uninstall

Requirement text

Requirement reference

RDO008-R3 REQ 7, RD008-R3 REQ 9

Test type

AUDIT

Test description

Get a reference on all bundles.

Filter out the framework bundle, the shell bundle, and self.
Uninstall all bundles left in the list.

The test fails if other applications or modules are uninstalled.

Recommendations Use proper Permissions to forbid untrusted modules using life cycle
operations.
Bundle URL nia

Source code SVN URL

https://hnds.labs - exit.de/svn/hgi - swex-
testsuite/trunk/projects/unauthorized_uninstall

Contributor(s)

Alcatel-Lucent
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8.6.4 Module Start/Stop/Uninstall Notification
Identifier START NOTIFICATION

Requirement text

“An HG_SP MUST be able to inform dependent modules that another
module has been started.”

“Before stopping a module, an HG_SP MUST be able to inform all
depending modules.”

“Before uninstalling a module, an HG_SP MUST inform all depending
modules.”

Requirement reference

RDO008-R3 REQ 20, 23, 14

Test type

UNIT

Prerequisites

A (dummy) bundle that can be started during the test

Test description

Implement BundleListener interface

Filter out BundleEvent of types BundleEvent. STARTED,
BundleEvent.STOP, BundleEvent. UNINSTALLED

Start dummy bundle

Stop dummy bundle

Uninstall dummy bundle

The test fails if either no BundleEvent. STARTED or no BundleEvent.STOP
or no BundleEvent. UNINSTALLED event is received regarding the started
bundle

Recommendations Bootstrap should download the dummy bundle, afterwards the unit test,
start the unit test, then the unit test starts the dummy bundle, then stops it,
and finally uninstalls it.

Bundle URL na

Source code SVN URL na

Contributor(s) PT Inovacéo

8.6.5 Performance testing

8.6.5.1 Intensive CPU Bundle interferes with HG_CORE

Identifier INTERFERE_HG_CORE

Requirement text

“The HG MUST provide a way to strictly limit the CPU load used by the
HG_EE if it would interfere with the HG Core.”

Requirement reference

RD008-R3 REQ 3

Test type

AUDIT

Prerequisites

A tool to measure CPU usage must be available. The tool will be
vendor/HGW specific and should be provided by the vendor at the test
event. As an example if the HG_CORE is Linux based the tool “top”
(accessible via CLI interface for example) can be used to check CPU usage
in real time.

The CPE under test must provide a way (via CLI command, or other) to
configure the maximum CPU usage that the HG_EE is allowed to use.

Test description

Configure maximum CPU usage of the HG_EE

Install the CPU intensive bundle (bundle that performs a set of md5 digest
operations over a configurable interval of time — by default 2 minutes)
Measure CPU usage

The test fails if CPU usage of the JVM goes above the configured CPU

usage

Bundle URL nia

Source code SVN URL https://hnds.labs - exit.de/svn/hgi - swex-
testsuite/trunk/projects/interfere_hg_core

Contributor(s) PT Inovacéo
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8.6.5.2 Decode Base64 trunk
Identifier BENCH_BASE64
Requirement text none
Requirement(s) reference -
Test type UNIT

Prerequisites

Test description

Self-contained test that decode a big (100+ KB) trunk of Base64 encoded
data. Test is considered as passed if the HG_EE is able to decode the data.
The comment of the logged “PASS” statement will contain the amount
milliseconds that the action took.

Note that the encoded object is part of the bundle, and will NOT be
downloaded from somewhere. This test is not intended to test network but
CPU performance and Java VM optimization level.

Recommendations -
Bundle URL http://hnd  s.labs - exit.de:1080/hgi - swex/trunk/bench_base64.jar
Source code SVN URL https://hnds.labs - exit.de/svn/hgi - swex-

testsuite/trunk/projects/bench_base64/

Contributor(s)

Deutsche Telekom

8.6.6 Combined QoS and Performance Testing

Run each test specified in 8.6.5 and perform QoS measurement as defined in 5.2.
Performance tests must have a configurable time to run (once or for a certain time, e. g. 30 minutes).
If a test runs more than once, it must run in a thread.
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9 Correlation between tests and HGI requirements

All those tests are covering the following HGI requirements [8]:

R54, R354, R355, R356, R359, R361, R366, R367, R376, R377, R379 , R380, R381, R382, R385, R390, R394,
R399, R400, R433, R435, R441, R444, R452, , R460, R461, R463, R464, R465, R466, R467, R468 R470, R471,
R472, R473, R475, R476, R477, R480, R481

10 References

[1]:

HGI 01190: "Call for participation in the first HGI test event"

[2]: IETF RFC 2544: "Benchmarking Methodology for Network Interconnect Devices"
[3]: IETF RFC 1242: "Benchmarking Terminology for Network Interconnection
Devices"

[4]: HGIO1736: 2010 Test Event NDA

[5]: HGI-RD010-R3: "Home Gateway Requirements for Multiple Session Supporto

[61:
[71:
[81:
[9]:

[10]: European Code of Conduct on Energy Consumption of Broadband Equipment, Version 3,

BBF TR-126: "Triple play services quality of experience (QoE) requirements"
ITU-T G.107: "The E-model, a computational model for use in transmission planning"
HGI-RD001-R2.01: Home Gateway technical requirements version 1.01

HGI01280: "Test Specification CoC low power test case"
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Annex A.Implementing SWEX unit tests

The following instructions presume that you know Java, Subversion, Ant, and Eclipse. The SVN repository
contains also an Ant-based build system. Please do not change anything in the build system.

Checkout the repository

You need to install a Subversion client on your computer. The basis command line tools can be
downloaded from http://subversion.apache.org.

On the command line, type:

svnco https://hnds.labs-exit.de/svn/hgi-swex-testsuite/trunk hgi

The repository will be downloaded to the local directory ‘hgi’.

You need to have an account on the SVN server to get access. To request an account, send a mail to
andreas.sayegh@telekom.de.

Build all unit tests

You need to install a newer version of the ant tool on your computer. You can find it at
http://ant.apache.org.

To build all unit tests, change to the ‘hgi’ directory and type:

ant

Create and implement a unit test project

To create a unit test project, change to the ‘hgi’ directory and type:

ant add

The following GUI window will appear:

00 Add a new project
Flease enter a project narms Ok | Cancel
P

The project name must be the unit test ID from this document, and must not contain capital letters.

After this action, you’ll find a created project directory hgi/projects/<project name>. Don’t modify the
build.xml file in this directory! It's a boilerplate build file, and adaptations must be configured in the
properties file.

Make sure the properties file contains these 2 lines, which indicate to include OSGi libraries for compilation:

dependency.lib.osgi.core.4.2
dependency.lib.osgi.cmpn.4.2

The build process will include a default manifest file called MANIFEST.MF located in the etc subdirectory. If
you wish to place it somewhere else, add something like the following line to the properties file:

manifest=META - INF/MANIFEST.MF

Put your source code in the src subdirectory. The Java packages should start with org.hgi.ts.<test-id>.
Again, the <test-id> should not contain capital letters due to Java coding guidelines.

Put any resource files needed to the resources directory. Note that the complete tree under the resources
directory will be included in the JAR file on root level.
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Checking in your files

You use the svn command to add your files to SVN version control;

| svn add <filename]directory >

If you state a directory, all contents of that directory including subdirectories will be added. To really
transfer your files to the SVN repository, type:

[ svn commit [<filename>|<directory>]

Please do check in: Source ode, build files, MANIFEST.MF, resources, configuration files, anything that is
needed to build the bundle.

'—l
Voo NOUTA, WN =

=
[ary

12 Please do not check in: Generated binary files (.class, .jar, etc.). Especially if you use Eclipse, do not check
13 in the ‘bin’ directory and the project files .project, .classpath and the .settings directory!
14
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Annex B. E model and R factor

User MOS R-Factor
Satisfaction

Level
Very satisfied 4.3-5.0 90-100
Satisfied 4.0-4.3 80-90
Some users satisfied |3.6-4.0 70-80
Many users|3.1-3.6 60-70
dissatisfied
Nearly all users|2.6-3.1 50-60
dissatisfied
Not recommended 1.0-2.6 Less than 50

Table 11: Emodel description

_(with 'x' as a number)
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Annex C.Power Equipment specification

Power source and meter

Kikusui PCR500L AC Source with the following specification:

AC supply:
Voltage resolution 0.1V
Frequency resolution 0.1Hz
Output voltage fluctuation +£0.2V(200V range)
Output frequency fluctuation +£0.3%
Ambient temperature fluctuation 100 ppm/°C (typical)
Output frequency stability within +5x107°
Output voltage waveform distortion Max. 0.3%
Output voltage response speed 30us (typical)
Power Measurement:
Effective electrical power W

Unit calibrated to <1%
measurement.

for Voltage supply, Frequency generation and Power
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Annex D. Ixia Configuration
Ixia Test Equipment Configuration
The test equipment software and hardware for testing sections 5,6,7,8 is as follows:
Hardware:
Ixia XM2 chassis fitted with

1 x LSM1000XMV16 network card, and
1 x LSM1000XMV8 network cards

Software:
Test Conductor Server.
IxOS 5.70EA SP1,

IxLoad 5.10EA and
ixNetwork 5.60 EA Patch1l

Practical Test Set-up

In order to reduce the number of equipment configurations and test set-ups for a multi-vendor event,
the test set-ups described in sections 5, 6, 7 and 8 are consolidated as shown in Figure 33
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Annex E. Spirent Configuration

For entire unitary test the following stack and ports is used:

Stream Block Editor

General | Sources and Destinatiunsl Frame: |Gr0ups R Port | Preview

Preview:

‘ EthernetIl | IPwe | Udp ‘

[] Show All Figlds ] Alloww Invalid Packets

Name
[=I- Frame
= EthernetIl
- Destination MAacC

Frames

Create new Frame =
Save Frame as

Template. ..

Manage Frame | Source MAC

Templates... - EtherType (hex)
=+ IP¥4 Header

Actions - ToS/DiFfSery

Add Header(s). .. - Tatal length {ink)

Link ModifiersjVFDs, .. - Tirne ba live (nk)

Insert IPv4 Modifier. .. - Protocol {int)

¥Yalue

<aukox Sek Automatically
<autos 00:10:94:10:00:02
<auko’= Internet IP

tos (0xC0)
<aukto= 25
255

<auta> DR

- Source <auto= 10.0.0.10
Others Destination caubos 192.168.1.10
Expand Al - TPwé Modifier Count=1;5tep=0.0.0.1
Collapse all - Header Options
- [aakeway 100,01
=+ UDP Header
- Source park (nk) 1000
- Destination port int)
- Length {ink) Auto= §
- Checksum (int) <aukox S7ETA
Hez: Editor
0000 55 55 55 55 55 55 5505 0000 O 00D o0 01 OO0 DuUuOuuud . oo .
0070 94100002 08 00 45 CO OO 1COO QO OO OO FF11 1. .. . . EA . ... [
0020 EF 54 0400 00 0ACOAE 07T DA O3 EB 4E 25 0002 i T . . .  B&° eME .
0030 E2 14 E
Mavigate streamblocks: 14 4 (1cof 1) | 3 1] ’ Ok l [ Cance
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