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This Test Plan Primer contains a general outline for testing a particular technology. Not all the capabilities of Ixia
technology have been exposed in this document. Please feel free to contact us if additional capabilities are required.






1. VoIP Testing with IxChariot

1.2. Key Facts

* The default values in a IxChariot VolP test emulate a unidirectional voice stream. If you are emulating a full-duplex bi-directional
voice stream like G711, you need to setup two pairs using the same codec for each voice channel that you are emulating.

= The number of pairs that you can run depends on the platform you are using.

* Enabling silence suppression changes your voice activity rate, thus leading to lower performance measurements.

2. Determine Voice Quality Deterioration with
Increasing Application Traffic Load

2.1. Objective and Setup

The move to packetized voice (VolIP) is driven by the desire to use the existing data network for both application traffic and voice.
This means that effective VolP performance testing cannot be done in isolation since few networks will exclusively run VolP.
Figure 1 shows the performance of a pure VolIP network.
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Figure 1



Figure 2 shows the impact general application traffic will have on the same VolIP network.

@ 1xChariot Test - C:\Program Files\Ixia\IxChariot) Tests\VoIP tests'VoIPb2bpure.tst
File Edt Wew Run Window Help
F2)
R,

ot E 52

|H|l[:|1!|%jﬂ|ﬂlﬁlgﬂ |ALLITEPIBCR|EP1IEP2I sa | PG | AC

@ Ty

Test Salupl Thmughpull Transaction Fldel Response TinEI [ VDIPI [ Oneway Delayl £ LostData [ Jitter lFlew Data Tnlahl Endpoint Ennliglaliunl Dalaglaml

=18l x|

Timing Records | RFC 1889.Jitter] RFC 1889 Jiter| RFC 1883 Jitter| Jitter [delay variation) =
Group Run Status Completed|  Awverage [ms)|  Minimum [ms]| M asimum [ms] M axij
L EG.711u 500 0.816 1] 3
[T} Pair 25 Finished 10 0.600 0 1 i
1] Pair 46 Finished 10 0.800 0 1
] Pair 47 Finished 10 0.900 0 3 17 H
B rae 0 o 0 : = Substantially
i Pair 43 Finizshed 10 1.300 o 3 23 . .
™ Pair 50 Finished 10 1.100 i 3 2 hlgher J Itter
1] Pair 51 Finished 10 0.600 0 1 16 . .
™ Pair 52 Firished 10 1,100 i 2 2 ( )
[T} Pair 53 Finished 10 1.200 1} 3 23 delay Varlatlon
[} Pair 54 Finished 10 0.700 0 2 25 H
"1} Pair 55 Finished 10 0700 0 1 22 M ax I m u m
[ Pair 57 Finished 10 0.300 1] 2 18
[} Pair 58 Finished 10 0.500 0 3 22
" Pair 53 Finizhed 10 1.100 o 3 23
[} Pair 60 Finished 10 0.900 1] 2 21
[} Pair 61 Finished 10 0.500 0 1 23
] Pair 62 Finished 10 0.700 0 2 16
[T} Pair 63 Finished 10 0,700 1] 1 18
[} Pair 64 Finished 10 0700 0 2 15
Pair RS Finished n nann n 2 23 _'LI
4 4
RFC 1889 Jitter | Jitter [delay variation] Jitter [delay variation] Masimum
Legend
Jitter (delay variation) Maximum ~Pair 2 - [Pvd VoIP =

28.000
26.000

Milliseconds

19,000 - e

0.00.04

0.00.08

00012

0.0016

Elapsed time (himm:ss)

131

Py VolP
[Pd olP
- [Pvd VolP

-- - Pair 50 - [Pv4 VolP

== - Pair 51 - |Pv4 VolP

— -+ Pair 52 - IPv4 VoIP

— =+ Pair 53 - [Pv4 VolP

— -+ Pair 54 -~ IPv4 VolP
3

~IP
— -+ Pair 59 - [Pyd VolP

[Pairs: 150 [Start: 12/30/2003, 7:52:33 PM

Figure 2

2.2. Test methodology

[End: 12/30/2003, 7:53:04 PM

|Fiun time: 00:00:31

|Rian to completion

= Setup series of VolP pairs (e.g. 50 pairs). Run test and check VolP metrics such as Jitter.

= Add mixture of high performance test script to emulate other applications. Run test and determine new VolP metrics.



3. Measure Impact of Voice Traffic on Constant Application Traffic Load

3.1. Objective and Setup

As a reverse option to test 1, this test assumes an existing data network to which VolP is now being added. The key question is the
number of channels (pairs) that can be added while maintaining adequate response times and throughput for the existing business
applications. At the same time, the MOS estimates for the VolIP pairs should also demonstrate the quality of the calls.
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Figure 3

3.2. Test Methodology

* Setup single throughput pair to run for 1 minute. Run test.

|Fian to completion

* Add 50 VolP pairs with an initial delay time of 10 seconds. Determine throughput and response time impact on throughput pair.

* Add another 50 VolP pairs with in initial delay time of 10 seconds. Determine throughput and response time impact on

throughput pair.

* Add another 50 VoiP pairs with an initial delay time of 10 seconds. Determine throughput and response time impact on

throughput pair.



4. Verify VolP Dual Stack Functionality of DUT

4.1. Objective and Setup

Many higher-end networking devices now simultaneously support IPv4 and IPv6 to respond to customer requirements to be future-
proof for pure IPv6 networks. As shown in Figure 4, IxChariot allows you to simultaneously run both IPv4 and IPv6 traffic through the
DUT, thus testing its dual stack capabilities of specifically handling VolP traffic.
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4.2. Test Methodology
* Setup 10 VolPv4 pairs. Run test.

*  Setup additional 10 VoIPv6 pairs. Run combined test.



5. Analyze the Impact of Prioritizing VolP Traffic

5.1. Objective and Setup

The critical nature and QoS sensitivity of packetized voice has sparked the widespread usage of VolP QoS mechanisms in many
enterprise, hospital and government networks. IxChariot support of VoIP QoS in IPv4 networks allows you to measure both the
quality improvements from implementing QoS vs. non-QoS, as well as determining the impact of prioritized VolP traffic on the
performance of your existing business applications.

M IxChariot Test - C:WDocuments and Settings\chuerger\DesktopiTemporary desktop\Alan Test Plans\WolP_QoS_ajay_staggered.tst

Fle Edt View Run Window Help

(o [" [ o] (eu[omoee o] [ ] [scc[Feeeeaema[ev=[a s ]re] (2™ | (0] TN
TestSetup | Thicughput € VolP | € Oneway Detap | [ LostData | [ Jiter | Baw Data Totaks | Encpoint Configuiation | Datagram
Tiring Reconds|  MOS|  MOS|  MDS| Rvalue| Dnewsy Delsy| EndtoEnd Delay| RFC 1839 Jiter| Pescent Bytes Lost| Masmum Consecutive|  Jiter Buffer
Growp Run Stalus Completed| Avesage| Mrmum| Masimun| Aveiage| — Avesage(ms)|  Average ms)]  Average (w) ElWE2 Lost Dalagrams | Lost Dalagrams
i @None 892 177 100 437 2460 ] ] n.002 Tas [
i EIVolPRoS 1000 438 438 438 9196 0 # 0.000 0.000 ] 0
5 Legerd
MOS Estimate Hore
. — VolPaS
45300
45800 4
42800 4
3500 \ Constant max
36000 1 MOS for QoS
£ 33000 VolIP pairs
= 3000 4
2 27 MOS drop after
= .
24000 1 VolIP QoS pairs
21200 start
1.6900 - o
- N,
15800 - ;_HJWWHHTPW”M’LTWL‘WJ&V H’N" ks
1.2600
09900 : :
00000 o020 0040 0100 020 00140 ©0200 00220 00240 00250
Elapsedtime (hmm:ss)
[Pais 40 [Start 1273172003, 64058 PM  [End 12/31/2003, 543 40PM  [Runtme 000241 [Rian to completion

r CE®® B G 7 [ ofoollmkes | @ Inbox-Maos.. |03 Wedows.. - | ollVolP TestPrm...

14 start

1@ 1:Chariot Test. Desiten ” @ )2 @ wu IR Ly TR 2:50Pm

Figure 5

5.2. Test Methodology
*  Setup DUT with QoS support.
= Create 20 IPv4 VolIP pairs with no QoS support. Run test and determine MOS/Delay data points.

= Create additional 20 IPv4 VolIP pairs with QoS support. Depending on the capacity of the DUT and the performance of the

devices running the Performance Endpoints, it may be necessary to create some background traffic to generate QoS
prioritization.

= Group by Service Quality.
* Run test and determine MOS/Delay data points.



6. Combine Stateless and Stateful VolP Traffic

6.1. Objective and Setup

Using IxChariot on Ixia platforms uniquely allows you to fill a percentage of your network pipe with stateless VolP traffic (using Ixia |
VolIP streams running at a line rate defined by you) with stateful VolP traffic generated by the IxChariot application. Alternatively, it is
also possible to substitute any of these traffic types with enterprise application (e.g. Oracle) and web traffic (e.g. HTTPText). The
screenshot below shows the results from a combined stateless and stateful VoIP test.
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6.2. Test Methodology
Create VolP Hardware Performance Pair using Ixia VolP stream (e.g. G.711u_1.str).
Create x number of VolP Application script pairs using G.711u codec (e.g. 30 pairs).

Run test and determine MOS/Delay data points.



7. Determine WAN Capacity for QoS VolP Traffic

7.1. Objective and Setup

In many cases, enterprise VolP is leaving its birthplace in the LAN and is rapidly moving to cross WAN connections. You can use
IxChariot to determine how much voice traffic can be supported using excess WAN capacity by multiplying the data rate by the
number of voice channels that are being emulated (e.g.:10 64 kbps channels = 10x64 kbps = 640 kbps) and sending it across your
existing WAN connections.

7.2. Test Methodology

Determine WAN capacity (e.g. from router statistics).

Create IxChariot application traffic simulating your existing applications (e.g. using Application Scanner) to the throughput
number obtained from your router.

Create appropriate number of VolIP pairs to theoretically fill WAN link to full capacity.

Run test and determine VolIP and application performance data.



