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Why is IMS Benchmarking Needed?

* Goal - performance benchmark for IMS/LTE

components

— Performance and scalability testing of all PSTN and IMS and related
components

— Measurement and analysis of important QoS parameters
— Regression Tests with applications after Release Change

* Why
— Creation of objective means to compare overall IMS of different systems
by performance (and price)
— Check ability of hardware/software to run the IMS

* How
— Define standard scenarios and traffic models for the work load
— Define the metrics to be measured

— Standardize the test procedure, the test parameters and the Benchmayde,
test report 3




History

March 2011 - Q.3931.1: Performance benchmark for the
PSTN/ISDN emulation subsystem of an IP multimedia system -
Part 1: Core concepts

March 2011 Q.3931.2: Performance benchmark for the
PSTN/ISDN emulation subsystem of an IP multimedia system -
Part 2: Subsystem

June 2015 Q.3931.3: Performance benchmark for the
PSTN/ISDN emulation subsystem of an IP multimedia system -
Part 3: Traffic sets and traffic profiles

June 2015 Q.3931.4: Performance benchmark for the
PSTN/ISDN emulation subsystem of an IP multimedia system -
Part 4: Reference load network



https://www.itu.int/itu-t/recommendations/rec.aspx?rec=11091
https://www.itu.int/itu-t/recommendations/rec.aspx?rec=11092
https://www.itu.int/itu-t/recommendations/rec.aspx?rec=12220
https://www.itu.int/itu-t/recommendations/rec.aspx?rec=12494

History

June 2015 -Q.3932.1: IMS/NGN performance benchmark
Part 1: Core concept

June 2015 - Q.3932.2: IMS/NGN performance benchmark
Part 2: Subsystem configurations and benchmarks

June 2015- Q.3932.3: IMS/NGN performance benchmark —
Part 3: Traffic sets and traffic profiles

June 2015- Q.3933 “Reference benchmarking,
background traffic profiles and KPIs for VoIP and FolP in
fixed networks”

Mai 2016- Q.3932.4: IMS/NGN performance benchmark -
Part 4: Testing of the performance design objectives
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Involved Bodies

— ETSI TC MTS
* Testing framwork and description
— ETSI TC TISPAN

» standardization of PSTN/ISDN Emulation Sub-system (PES)
benchmark

— ETSI TCINT
e Benchmark IMS

— ETSITCSTQ
e Benchmark IMS

— ITU-T
* 5G11




Motivating Example
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Scope of IMS/LTE Performance Benchmarking
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Benchmark Development Process

Define standard call models

| Define traffic set as an
| aggregation of call models

Parameterize SUT

Create Load by scaling
the traffic set

_ Benchmark reports largest
sustainable load

0 .. 74




Use-case

* The top level of the individual
behavioural model is the use-case. A
use-case describes the goal that a
user has in interacting with a system

10




Benchmark Information Model

Metrics and graphics with design
objective capacity

X % of scenario 1.1

call detail report
voice quality
summary report

Call flows

X % of scenario 1.2

Load profiles

X % of scenario 2.1

Design
Objectives

voice quality detail
report

X % of scenario 2.2

Metrics

error summary
report
Error detail
report

voice quality error
summary report

SUT Parameters

voice quality error detail
report

Call flows
Load profiles

Design
Objectives
SUT Parameters
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IMS/LTE Use Cases

IMS/PES to IMS/PES
Registration/de-registration use-case
MMTel to MMTel Use case
ISDN to MMTel Use case
MMTel to ISDN Use case
MMTel to PSTN Use case
PSTN to MMTEL Use case
ISDN to VoLTE Use case
VOLTE to ISDN Use case
VOLTE — PSTN Use case
PSTN to VoLTE Use case
VOLTE to VoLTE Use case
VOLTE to MMTel Use case
MMTel to VoLTE Use case
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IMS/LTE Scenario Example: IMS Calli
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Call flow example IMS/PES environment calling side
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Load profiles example
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Metrics and design objectives
Delay probability (1)

IMS, PES equivalent Reference Load A Reference Load B

Meaning of timers

Parameter Q.543 [2]

Detailed description Mean Value 95 % probability Mean Value 95 % probability
of not exceeding of not exceeding
Call set up delay: en Block sending is used
ISDN SUBSCRIBER LINES clause 2.4.3.1[2] ISDN [3] <450 ms <650 ms <800 ms <950 ms
Call set up delay using en-block signalling. Exchange call setup delay for originating outgoing Call set-up delay is defined as the interval from the
traffic connections. instant when the signalling information including
For call attempts using en-bloc sending Sending Complete (#) is received from the incoming
Call set-up delay is defined as the interval from the signalling system until the instant when the
instant when the signalling information required for  corresponding INVITE signalling information is passed
routing is received from the incoming signalling to the Ic interface.
system until the instant when the corresponding
signalling information is passed to the outgoing
signalling system.
The time interval starts when the SETUP message ISDN [3] <350 ms <550 ms <700 ms <850 ms
received contains a "sending complete indication" or  Call set-up delay is defined as the interval from the
when the address information necessary for call set-  instant when the signalling information including VGW VGW VGW VGW
up is complete and ends when the call setup is sent Sending Complete (#) is received from the incoming <400 ms <600 ms <800 ms <1000 ms
on the outgoing signalling system. signalling system until the instant when the
corresponding INVITE signalling information is passed
to the terminating Gm interface.
ISDN [3] <350 ms <550 ms <700 ms < 850 ms
Call set-up delay for Internal traffic is defined as the
interval from the instant when the SETUP including VGW VGW VGW VGW
Sending Complete (#) is received from the incoming <500 ms <750 ms <1000 ms <1200 ms
signalling system until the instant when the
corresponding SETUP signalling information is passed to
the called line signalling system (see note).
IMS SUBSCRIBER Call set up delay using for Internal IMS [4] <300 ms <450 ms <600 ms <750 ms
traffic. Session initiation delay is defined as the interval from
the instant when the INVITE signalling information is
received from the calling user on the originating Gm
interface until the instant when the corresponding
INVITE signalling information is passed on the
terminating Gm interface to the called user.
IMS [4] <350 ms <550 ms <700 ms <850 ms

If SC (#) is not included the setup delay may increase up to the collection timer (15 s).

Session initiation delay is defined as the interval from
the instant when the INVITE signalling information is
received from the calling user on the originating Gm
interface until the instant when the corresponding
INVITE signalling information is passed on the
terminating Ic interface to the called user (without
preconditions).




Metrics and design objectives
Delay probability (2)
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Traffic Set Example

e Traffic mixture: a combination of percentages of all

scenarios
Use Case Test Scenario Scenario % of Scenario Scenario
Section System Load Arrival Duration
Distribution Distribution
e dEse Scenariol.1 20 % Poisson Mean = 110 sec
Scenario 1.2 20 % Poisson Mean = 110 sec
Use case 2 Scenario 2.1 15 % Poisson Mean = 90 sec
Scenario 2.2 15 % Poisson Mean = 90 sec
Use case 3 Scenario 3.1 15% Poisson Mean = 90 sec
Scenario 3.2 15 % Poisson Mean = 90 sec

LD
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Benchmark report

* Atest reportis a document, with
accompanying data files, that provides a full
description of an execution of a benchmark
test on a test system. The results of the test
include data, represented as charts and data
sets, depicting the behaviour of the SUT over
the elapsed time of the test.

19




Report in the reality — Implementation Arcatech
Implementation Arcatech

A

< » || + [Elnttp:ffiocahost/Reports/controler. php?function=report_home ¢ [Qr Googe O~ %-
&o [0 Hamonylogin  Apple  Yahoo! GooglaMaps  YouTube  Wikipadia News ¥ Popdar v

‘ arcatech | limited

Home Call Reponts Voice Reponts FaxRepons Logout

Report Summary

Database Information

Active Database ISDN_Mied_Case

Database Date November 8, 2011, 4116 pm

Database File JoatabaseSDN_Mued_Case/ISDN_Mixed_Case mdb

Script Folder CiyDocuments and SettingsfarcatechiMy Doc nutalk Testsns(

s General report on run script.
Tos Namo 180N Mixed._Caco Information included, Start and
Stan Time 16:14:52 o o A
S —— End times along with duration.
fegon GELZD Call Attempts and Call Errors.
Call Attempts a3

Call Errors 0

Make Call Graph

1.00

Answer Call Graph

10.0
| |m AC Average
C Active
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Metrics and design objectives in the reality — statistic
Implementation Arcatech

b —
ol measPRI Stats - [ Default Stats Filter: measPRI [TCP/1P:50960] | =N o ="
File View Stats Help
(W P X |~

Type User Stats Packens o] Emors 4]
Failed Calls Per Second ‘ 0 =
Failed Calls Per Hour ’ 0
Av. Call Duration(ms) , 0.0000
Min Setup Time | 951
Max Setup Time | 982
Avg Setup Time | 976
Min Duration | 4031

. Max Duration | 4053
Avg Duration | 4047
| Min Clear Time | 26

Max Clear Time 30
Avg Clear Time 29
Min Ring Time (T4) 6 s
Max Ring Time (T4) 8
Avg Ring Time (T4) 6
Min Wait For Alerting Time (T3) 5
Max Wait For Alerting Time (T3) 6
Avg Wait For Alerting Time (T3) | 5
LITX BYTES | 1397
LIRX BYTES | 1397
L1TX_FRAMES | 154
LIRX_FRAMES | 154
L1TX_ERRORS | 0
L1RX_ERRORS 0
L1_ACT 2
L1_DEACT 0
L2TX_INFO | 75 ' v

Script Stats [linecard 3] l Stats Summary | Trace Graphs a1

For Help, press F1 |INUM | '

N~ T
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Metrics and design objectives in the reality -
charts for ramp traffic
Implementation Arcatech
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Example of a call detail report in the reality
Implementation Arcatech

e —— | Pesq 10 [TCP/L.. (uliE=hiiese |

F T ol ISDN_Pesg_10 PESQ - [ Default PESQ Event Filter: ISDN

File View Stats Help
| Reference T- 7 | Degrade [- I PESQ Scorz | ©
Count 0 | CallID 0 Failure o

’... weidpeigIsa
l' =2 a2 Tricodas MIRART

..................

PESQ Reference File  pesqgood_alaw.wav - Samples[ 67220 ]

e T
T

PESQ Degraded File  record.wav - Samples[ 72000 ]

it

PESQ Results Logs: . ) S

CallID | Reference | Degraded | State | PESQScore | |
4 pesqgood_alaw.wav  recordwav  OK 4483707

For Help, press F1 . IINc [

=
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Example of a V.34 FAX detalil report in the reality
Implementation Arcatech

< » || + [Enttp:flecabost/Reportsfcentrolier php?functicn=report_fax_detal [

o (0 Hamonylogn  Apple  Yahoo!  Google Maps Popular ¥

‘ arcatech | limited

YouTube  Wikipedia News v

| FAX Report

Test Information

Log File | Tiff File

Fax Details

cur_page_resol

CF_PR_0200_0200 200 ppi * 200 lpi

1 cur_mwax_page width : CF_PVW 215 MM 215 o (A4, Letter,

End Time 14 Legal)
cur_max_page_length : CF_PL A4 A4, 297 mem

Lurabon o\ cur_encoding : CF_PENC_T4_1D_MH  T.4 monodimensional

6 cur_s ecm frame size : CF_ECH 256 ECH, 256 byte-frames

= cur_scan_time : CF_ST_0000 0ms, Oms

- rem pref resol unit : CF_RU_METRIC

Na: O FAX_RUTO__EVT_TX RX FAX PG (receive fax page data)
Open new received TIFF file R0002_14:13:47_rec.tiff

FAX Summary Report

Number of Faxes

Na: O FAX_AUTO__EVT TX RX FAX PG (receive fax page data)

Next page FAX V.34

page)

a: O FAX_AUTO__EVT_EOF_RCV_FAX_PG (CF_NAJOR_SYNC_IN - End of rcv

FAX De £_sync_processing : FAX_STOP end of communication
e = e T aync_qualicy : FAX QUAL_OK good guality (HCF)
= == = = o lines : 0
1 f_sync_n_err_lines : 0 14_13_47.1o
5 A = Cf_sync_n_err_consec : 0 T
- 2 lines T 2284 e
error T.4 : 0

INa: 0 FAX_AUTO__EVT_IDLE

(End of session)

Close Window |




Q.3933
Reference benchmarking,
background traffic profiles and KPls
for VolP and FolP in fixed networks




Scope

The Recommendation Q.3933 describes Key
Performance Indicators and benchmarking methods

for the spectrum of potential applications. Access
technologies considered are all technologies offered

by the operator.
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Scope of Functionality (1)

* The benchmarking platform can be distributed
across a larger region or an entire country. In
this case, several server systems should be also
part of the set-up, including a system for
evaluating media (e.g., video, audio, and voice)
qguality.
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Setup of the multiplay and benchmarking platform

@ FTP Server
Internet /g

&
Provider B :
Provider A ‘ -
: Public
Network -i &
Test s_;stem

Test system ._-i
Test system
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Scope of Functionality (2)

 The measurement systems at the user premises
can be connected with IP, FXS or ISDN ports via
a voice gateway (VGW), integrated access
device (IAD), or directly to a CPE or Ethernet

port (e.g., multimedia telephony service
(MMTel) fixed access).
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Possible configurations and interfaces in context of user
characterization

I
fi-a i = ¥/
. |
GSMand UMTS | & Ethernet access
terminals == Electrical access on IP Network
il on mobile
2:: terminal Analogue access
i
Handset access
on analogue
terminal

Handset access
on ISDN terminal

connected to

I IP Network
ISDN access b - Electrical access
on Wireless
Electrical access terminal

connected to IP

on Wireless Electrical access on PC
terminal Network
connected to
PSTN
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Overview of Quality characteristics for voice quality

measurements

1. call set up delay

2. call set-up time (Post Dialling Delay)

3. Call Setup Time Standard Deviation

4, Premature release probability (Call Failure Rate)
5. Call Drop Rate

6. Unsuccessful call ratio

7. Media establishment delay

8. Level of active speech signal

9. Noise level

10. Noise to signal ratio

11. Speech signal attenuation

12. Talker echo delay

13. Listening speech quality

14. Listening speech quality stability

15. End-to-End audio delay

16. End-to-End audio delay standard deviation

17. End —to-End audio delay variation

18. Frequency response

19. Fax transmission T.30 (Fax, bit rate < 14,4 kbit/s and Fax, bit rate > 14,4 kbit/s)
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Example: Call set-up time (1)

| |
| |
| |
| |
| ! .
| | } } ==
T | |
N | |
| |
MU CPE ,A“ Side } . CPE,B“Side MU
| |
| |
| Network |
| |
|
INVITE ‘ > | > | INVITE
|
180 Ringing —— 2 h. - == 180 Ringing
I \
|
200 0K -« - | 200 0K
| |
ACK —— i — ACK
| | |
. | |
Sending Speech Sample | ; > | Recording Speech Sample
|
Recording Speech Sample } < } } Sending Speech Sample
1 1 1
[ ; [
BYE —_— —> BYE
| I |
200 OK -~ - | 200 OK
| } |
| |
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Example: Call set-up time (2)

\
‘ |
% | o
(I i i
. i i CPE ,B“Side MU
MU CPE ,A“ Side } }
1 Network i
‘ \
} |
| |
i » } A w0 i INVITE
o | i | 180 Ringing
- : ‘
180 Ringing } - i -« i -
200 OK } L = = } Ty, } -
ACK } > } > ;
i 3 > i Recording Speech Sample
N } } } Sending Speech Sample
Recording Speech Sample i < i i
l — 1 — BYE
o i i i 200 0K
200 0K i <« i -« 1
|
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Thank you!

Martin Brand
martin.brand@al.at



