ETS| TS 103 222-1 V1.2.1 (2018-03)

Speech and multimedia E@&r@mlsgm Quallty (STQ);
Referencq&)@qchma“rkvmg
background @Lﬁt QPQﬁ}ES and KPls;
Part 1: Reference bengﬁ?@rkﬁg‘kﬁackground traffic profiles

and KPls foré?ol‘?’ aﬁQFﬁIP in fixed networks


?��\��{;۲{�a%��63�D5�E�Ect:��"���w~`���\Y��0@��G����B���Ü��7a��*�o����P�˭�T���z�ޔ���k�҄Ɠ���oBq	+�&�b�`D�a�j�i�

2 ETSI TS 103 222-1 V1.2.1 (2018-03)

Reference
RTS/STQ-266-1

Keywords
KPI, QoS

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax:+33 4 93 65 47 16

Siret N° 348 623 56200017 - NAF 742 C
Association a but nonJucratifienregistrée a‘ta
Sous-Préfecture de'Grasse’(06) N° 7803/88

Important notice

Thepresent document.can’be downloaded from:
http://www.etsi:org/standards-search

The present document may be made available in.electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not:be odified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents\between such versions and/or in print, the only prevailing document is the
print of the Portable Document Format (RDF) version kept on a specific network drive within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
https://portal.etsi.orq/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying
and microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© ETSI 2018.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are trademarks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
oneM2M logo is protected for the benefit of its Members.
GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

ETSI


�CI���Ba7p��Uv�}	���:I[g��L��7�!���*t��%5�`������%����2}|���6y��sJ<z|���(�ȷ����mfU��5}[
��@jS�R�����-Ͻ�y��p�Z�F�?�

3 ETSI TS 103 222-1 V1.2.1 (2018-03)

Contents

Intellectual Property RIGNES.... ..ot e e b e 5
01 Yo (o ST 5
AV TeTo = L= g oS = 011 070] oo | OSSPSR 5
gL [N o1 o] o PSSR 5
1 o0 o< TSP PP PP PRSI 6
2 REFEIBINCES .....ccee ettt s bt bt s e et e e e e et et e st e be e bt sE e et e b e e et e neenenbenbeneens 6
21 NOFMBLIVE FEFEIEINCES ....ccuteeeitiite ittt sttt ettt e se e be s bt b e bt eh e e ae e e e s bese e e ke sbeeb e e ne e s e besb e besaeebesneennennen 6
2.2 INfOrMELIVE FEFEIENCES. ... ettt b bbbt h et e e e se e ke s bt bt et e s e e e sn et e saeebenneennennen 7
3 Definitions and aDbreVIBLIONS..........eieeereeese ettt te e e stesse e tesneeneeseesneeneeseeenes 8
31 D= T 0T (0] USRS 8
3.2 Y o] = V7= 0] 1RSSR 8
4 MBNAGEMENT SUMIMEIY .......eeeiiteeie ettt sre e s s e e e sreeresreesnesnesaeenreane e e e sreennenrenreas 10
4.1 gL 00 W 1ol BTSSP PR URUSTOSPP 10
4.2 oo 0= o) 10 Ko g7=1 1 SRS 10
5 QLIC= e g o o= | . St OSSR 11
51 RV 0T To: o = g I T L 11
52 Call set-up delay and Session initiation call SEt-UP@ElaY..........cooee i iiElniie e 12
53 Call set-up time (post dialling delay) ........ooee @ S et M 14
54 Premature release probability (call failure rat€)telephony serviee non accessibility)......ccoovevvcvieenveieenens 16
55 Telephony Cut-off Call Ratio [%0] (Call AFOP TALE) ........c.ceceiireiesesrerreeeeieeseesesresresresreeseeseesaessesressessesseseessesns 16
5.6 Mediaestablishment delay .........coooe i b B et e ettt e st e e e re e re e e eneeenes 17
5.7 Level of active speech signal in reCceive diFEClioN ... i . air e 17
5.8 NOISE |eVEl IN TECEIVE ITECLION ..oty L et i et it ek ettt ettt ettt se et et eb b st et e e e e e e e b e besbeebe e e ennennen 18
5.9 Signal to NoISe ratio in reCaIVEIITECHION ...... 0. i i e et sre e ae e e enes 18
5.10 Speech signal attenUALTON (OF GAIN) ....c.veverer i ettt sttt sb e bt b e et sbe et b e et ebesne e 18
511 TAKES ECNO GEIAY ...ttt s Bt ettt ettt bbb b e skt b e s e e bt e b s e e bt e b e se ekt s e e e et e sb e e eb e sbe e ebesbennenens 18
512 Double talK PErfOrMEANCE..........ieeireee 857 8 ettt ettt b et b e b 18
5.13 Interrupted VOICE traNSIMISSION ........, i ettt ettt bt b et b bbb e bt a e bbbt e e ene b nnens 19
514 LisStening SPEECH QUETTLY .......oove e e ettt bbb e 20
5141 General aspects of Listening:Speech QUELILY..........ceiviiririiiirre e 20
5.14.2 General aspects of VOICe ChanNel tESE CAllS......oii i e 20
5.14.3 Connections without parallel datatranSfer...........cviiiiieiieece e 22
51431 Connections With 0Ne VOICE ChaNNEL ..........c..oiiii e 22
5.14.3.2 Multiple VOICE ChaNNEl GCCESS........ecieeiieii i eeeetees e et e e s e e te e tesaesreesaeesaeeseeneeensesneesneesseesnens 24
5.14.4 Connections with parallel datatransfer............cvieiiiiiieiiee e s 27
5.144.0 T 100 [ 1ol DTS U PP PR PSP 27
5144.1 Quality measurement of one voice channel and parallel datatransfer ... 28
5.14.4.2 Parallel quality measurement of one voice channel and data transmission speed..........ccccceeveeereieneene 31
51443 Quality measurement of multiple voice channels and data transfer...........ccoeveeriinineinnecnceee 33
5.144.4 Parallel quality measurement of multiple voice channels and data transmission speed...........ccccceeu... 34
5.15 Listening speech quality SEDITITY .........coeiiiree bbb e 37
5.16 LaTo B (o= oo 1K= W o [ o o = PSSR 37
5.17 End -to-end audio delay Varialion ...........coceiueieeieeie et se s ste e te e e st et et esra e te e re e reenenneeenns 38
5.18 Frequency response in reCEIVE QIFECHION .......cc.vciie e sre e sreeseesaeesreesne e seenreens 39
5.19 Fax transmission with Recommendations ITU-T T.30 @nd T.38 ......ccceiiriiirinineneeeereeee e 39
5191 GENErAl CONSIAEIBLIONS. ...ttt bttt ettt bt b heeh e et e e e b e se e eb e s heehe e e e b e besbesbeeneense s enres 39
5.19.2 s g L o 0 (1= 1 o o O 41
5.19.3 L =0 0 TS o 1o (U] 1o o PRSI 41
5.194 =V =1 1= = 4o P RRSRS 42
5.19.5 TESE CASE AESCITPLIONS ...ttt b bbbt bbb e bt b et b bbb bbb 42
51951 Quality measurement of 0N fax ChaNNE] ..o 42
5.195.2 Quality measurement of one fax channel and parallel datatransfer...........ccoovriinnceninecncee, 43
5.20 Early medialistening SPEECH QUELITY .......cvciiiieiiie e e 50

ETSI


ܦ���T&U��F���7���;���}\`o*t��*BW��8���Y3�����9�����|T>�
����
�B��pjqr���?����˪e�|N=e�/��k����V6�۞�u����[l��Д=��

4 ETSI TS 103 222-1 V1.2.1 (2018-03)

5.20.1 1100 [0 o (o] o FEO PP STUTPRURTURURPRRIN 50
5.20.2 Early media generated by the called Party ..ot 50
5.21 Jitter Buffer and | P prioritization reSPONSE tIME..........ccuiiiieeeeceee st ste et naesreesnees 51
521.1 Jitter Buffer and | P prioritization response time without datatransfer ...........ccccoeovevvecincenevesceececee, 51
5.21.2 Jitter Buffer and | P prioritization response time with datatransfer ...........ccocovovvieve s, 52
5.22 Stability of the de-jitter buffer delay adjustments for VBD calls during IP datatransfer..........cccoecvevevinenen. 53
6 Internet related performance measurement methods of data transmission and voice transmission....... 56
6.1 Internet related performance measurement method of data transmission, general requirements...........c..c...... 56
6.1.1 INEFOTUCTION..... ettt ettt ettt e et e s he e sbe e sbeebeeaseeaseeaeeebeaebeesbeessesbeesbeesbaesteensesnnesnnesans 56
6.2 Functional architecture of the Measurement SYSLEM.........coc e iee i ee e 56
6.2.0 11 d0o (0o (o] o FOO ST P TP OT TP PRURTURURPRRIN 56
6.2.1 (@00 511001 1= g o USSP UPT PP 57
6.2.2 (O00] 1 1="oi o gl OSSOSO PPN 57
6.2.3 MEASUrEMENT AGENT FE ... ettt e st s be e e sbbe e saae e sabe e snreenares 57
6.2.4 MEBSUIEMENT PEEN FE ... .ottt et e r e r e b e b r e e n e e e e s 57
6.2.5 COMIMION FEMBIKS....ccveeteetecee et et e e et e et e et e s ee st e steesbeebeeaeeeasesheesbeesbeesbeesesasesseeeaeaabeenbeeseesseasbeesbeesseensesnsennns 57
6.2.6 SECUNLY CONSIOEIALTONS ... ettt ettt ettt ettt bbb e b b e bt b e st e bt e b e st e bt ebese et e sb e e ebesbeneebesbennenen 57
6.3 WVOTKEIOW ..ottt et st st e s he e e beebeeabeeabeebeesbeesbeebeeaeesaeesaeesseanteenteenseeseesreessnas 58
6.3.1 GENETEl FEQUITEITIENES. ......eitieeteitereettet ettt sttt sttt b e e bt b e s eb e b st ekt e b e se e bt eb e se e bt e b e se e bt eb e seebesb e e ebesbeneenenbennenea 58
6.3.2 INITIAl CONAITIONS ... .ectieiecee et st e st e e te e re e e e eaeeebe e beeabeeseessaesteesbaesbeentesnsesnnenans 58
6.3.3 M EASUIEMENT PrOCEAUIE. ... .uiiteeeieite sttt ettt sttt b e b it b e e bt b s e e bt b e e e bt e be st e bt e b e ne et ebene et ebe b 58
6.3.3.0 FNEFOOUCTION ...t et b b b et e e s etk s Rt eb e e st e e et e st e s e b e seeebesneere e e eneees 58
6.3.3.1 Phase 1: INItIaliZHON.........coiiiieiiere i s sae et se et b sbe e ene e 59
6.3.3.2 Phase 2: DOWNIINK PIrE-TESE .....cveeieeeee e e et pp e e sreesaeeae e e eneeenseenaennaesneesanns 60
6.3.3.3 [ TS SR I (= 00y (- o ot Y - < SO 60
6.3.34 Phase 4: DOWNINK SUBLESE ..o et Vet 61
6.3.3.5 Phase 5: Uplink Pre-test ... e S0 s et 61
6.3.3.6 Phase 6: UPIINK SUDEESL .........cooee e et e @hee s Aottt st ettt et e see st seesesee e ebesneneebesbennenens 62
6.3.3.7 Phase 7: FINAlIZatiON ...t B a0 ettt sttt et e b et e aaeeaeesreesaeas 63
6.4 M EBSUFEMENT OF DaLA .......ecveereeee e 0 e 6kt B e e eraesteesteetessesaeesaeesaeeseeatesaseeseesaeesteesteeaseensennneanns 63
6.5 QOS P transmission layer ParameEter tESES ... i uu it s ke reeerre ettt sttt st st b e et eb e e 64
6.5.0 INEFOAUCTION....ce e e e e S e ettt e e b e s be et e et e e reennesareenes 64
6.5.1 VOIP (VOICE OVEN IP) .t ettt 15 e st e st e s te e s te e te et e esteesaesseesseesseesseenseeneeeneenseenseenseentesneennensanes 64
6.5.2 TCOP ParBMELENS .....oueiiieeieieitieie ey safat e b et esseesne e st s s e eseesbe e s b e e b e e e e e e e saeesaeesmeeaneenneeaneennennnennnenneas 65
6.5.3 UDP ParaMELENS......ccuviiueerieeiteeseeese sttt et e ettt sb e e se e s e sae e sae e s s e e n e e r e e e sb e e s be e s b e e reeneenesaneenes 65
6.5.4 LT T = o T T TS 66
6.5.5 UNMOGITIEA CONLENE ...t e ittt bbbttt e e et sbesb e e e e nne e 66
6.5.6 TranNSPArENt CONMECHION..... 50 1 ceirereuresseesseesteessessseseeseesseesseeseasseassesseesseessesssesssnsseesseesseesseesseenseansessenssenssees 66
6.5.7 DN S L 30 e B ettt ettt et e et s e bt e e R et e e —eeeh—eea—e e R et e et eeaRteeaaeeaateeateeanteeaaeeanreeareennres 67
6.5.8 L= (0 L1 SRR 67
Annex A (informative): BibliOgrapiy ....cceecee e e s 68
L 11 (TSP PT PR PRPRPRPRON 69

ETSI


�Gݔw6�9a����Š���#��� �tğj�vZ$����O��)ܙ^��ě�-�>'а�,�u
�C���y2�v�qPq*�T�B!�9����O����{��ꯆa�?����
�}��{���
�����

5 ETSI TS 103 222-1 V1.2.1 (2018-03)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI membersand non-members, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards’, which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Palicy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not congtitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

Foreword

This Technical Specification (TS) has been produced by ETSI Tiechnical Committee Speech and multimedia
Transmission Quality (STQ).

The present document is part 1 of a multi-part deliverable covering:the-Reference benchmarking, background traffic
profiles and KPIs asidentified below:

Part 1: " Reference benchmarking;background'traffie:profilesand KPIsfor Vol P and Fol P in fixed
networks";

Part 2:  "Reference benchmarking and KPIsfor High speed internet";
Part 3:  "Reference benchmarking, background traffic profiles and KPIsfor UMTS and VOLTE";
Part 4:  "Reference benchmarking for IPTV, Web TV and RCS-e Video Share'".

Modal verbs terminology

In the present document “shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.

Introduction

The present document describes possible key performance indicators for Vol P and Fol P as well as framework
requirements for reference benchmarking particularly with regard to background traffic.
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1 Scope

The present document:
. identifies and defines possible key performance indicators for voice and fax telephony services,
e defines benchmarking methods for the spectrum of potential applications.

The offer of new NGN services requires new KPIs, QoS measurement and benchmarking methods which are needed to
ensure the quality of new services. To ensure the comparability of test results, reference benchmarking methods and
background traffic load profiles are needed.

The scope of the defined testing procedures is the evaluation of the network access by Vol P and Fol P fixed-network
services. The measurements are conducted stationary between a subscriber access-point to a measurement point
emulating an idealized termination point in the core network. All access technologies offered by the operator under test
are considered. In this context the measurements and key performance indicators determinations are performed by
analysing signals accessible on the network.

The present document is the first part of the multi-part deliverable which consists of four parts.

The present document contains possible KPIs for Vol P and Fol P as well as framework requirements for reference
benchmarking particularly with regard to background traffic profiles.

2 References

2.1 Normative references

References are either specific (identified by dateof publication and/er-edition number or version number) or
non-specific. For specific references, only the cited-version applies: For non-specific references, the latest version of the
referenced document (including any amendments) applies,

Referenced documents which are not found to be publicly:available in the expected location might be found at
https://docbox.etsi.org/Reference/.

NOTE: While any hyperlinks included.in'this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are necessary for the application of the present document.

[1] Recommendation ITU-T E.800 (09-2008): "Definitions of terms related to quality of service'".

[2] Recommendation ITU-T P.863 (09-2014): " Perceptual objective listening quality assessment”.

[3] ETSI TS 101563 (V1.3.1): "Speech and multimedia Transmission Quality (STQ);
IMS/PES/VoLTE exchange performance requirements’.

[4] Recommendation ITU-T Q.543 (03-1993): "Digital exchange performance design objectives'.

[5] ETSI ES 202 765-2 (V1.2.1): "Speech and multimedia Transmission Quality (STQ); QoS and

network performance metrics and measurement methods; Part 2: Transmission Quality Indicator
combining Voice Quality Metrics'.

[6] Recommendation ITU-T G.131 (11-2003): "Taker echo and its control".

[7] ETSI ES 203 021-3 (V2.1.2): "Access and Terminals (AT); Harmonized basic attachment
regquirements for Terminals for connection to analogue interfaces of the Telephone Networks;
Update of the technical contents of TBR 021, EN 301 437, TBR 015, TBR 017; Part 3: Basic
Interworking with the Public Telephone Networks'.

[8] ETSI TBR 003 (Edition 1) (11-1995): "Integrated Services Digital Network (ISDN); Attachment
requirements for terminal equipment to connect to an ISDN using ISDN basic access".

ETSI
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[9]
[10]

[11]
[12]
[13]
[14]

[15]

[16]

[17]

[18]
[19]

[20]
[21]

[22]

[23]

[24]
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ETSI TBR 004 (Edition 1) (11-1995): "Integrated Services Digital Network (ISDN); Attachment
requirements for terminal equipment to connect to an ISDN using ISDN primary rate access'.

ETSI EN 300 175-8: "Digital Enhanced Cordless Telecommunications (DECT); Common
Interface (Cl); Part 8: Speech and audio coding and transmission".

Recommendation ITU-T O.41 (10-1994): "Psophometer for use on telephone-type circuits”.
Recommendation ITU-T P.56 (12-2011): " Objective measurement of active speech level”.
Recommendation ITU-T P.501 (03-2017): "Test signals for use in telephonometry".

ETSI ES 202 737 (V1.4.1): "Speech and multimedia Transmission Quality (STQ); Transmission
requirements for narrowband Vol P terminals (handset and headset) from a QoS perspective as
perceived by the user”.

ETSI ES 202 739 (V1.4.1): "Speech and multimedia Transmission Quality (STQ); Transmission
requirements for wideband Vol P terminals (handset and headset) from a QoS perspective as
perceived by the user”.

Recommendation ITU-T P.340 (05-2000): "Transmission characteristics and speech quality
parameters of hands-free terminals’.

Recommendation ITU-T P.502 (05-2000): " Objective test methods for speech communication
systems using complex test signals’.

IETF RFC 4122 (07-2005): "A Universally Unique I Dentifier (JUID) URN Namespace'.

Recommendation I TU-T P.863.1 (09:2014):" Application.guide for Recommendation ITU-T
P.863".

Recommendation ITU-T E,458 (02-1996):*Figure\of merit for facsimile transmission
performance”.

Recommendation | TU-T E453 (08-1994).'Facsimile image quality as corrupted by transmission-
induced scan lineérrors'.

ETSI TS 102 250-2 (V2.3.1): "Speech and multimedia Transmission Quality (STQ); QoS aspects
for popular servicesin mobile nétworks; Part 2: Definition of Quality of Service parameters and
their computation".

IETF RFC 7594 (2015)::” A Framework for Large-Scale Measurement of Broadband Performance
(LMAP)".

Recommendation ITU-T Y.1541: "Network performance objectives for |P-based services'.

Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE:

While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1]
[i.2]

[i.3]

Recommendation ITU-T Q.3960: "Framework of Internet related performance measurements’.

ETSI ETR 138 (12-1997): "Network Aspects (NA); Quality of service indicators for Open
Network Provision (ONP) of voice telephony and I ntegrated Services Digital Network (ISDN)".

ETSI EG 202 425 (V1.1.1): " Speech Processing, Transmission and Quality Aspects (STQ);
Definition and implementation of Vol P reference point”.
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ETSI EG 202 057-2: " Speech and multimedia Transmission Quality (STQ); User related QoS
parameter definitions and measurements; Part 2: V oice telephony, Group 3 fax, modem data
servicesand SMS'.

ETSI TR 103 138: " Speech and multimedia Transmission Quality (STQ); Speech samples and
their use for QoS testing".

IEC 61260:1995: "Electroacoustics - Octave-band and fractional-octave-band filters'.

[i.7] Recommendation ITU-T T.30 (09-2005): " Procedures for document facsimile transmission in the
genera switched telephone network™.

[i.8] Recommendation ITU-T T.38 (09-2010): "Procedures for real-time Group 3 facsimile
communication over |P networks'.

[i.9] Recommendation ITU-T T.24: "Standardized digitized image set".

[1.10] Recommendation ITU-T G.168 (04/15): "Digital network echo cancellers’.

[i.11] Recommendation ITU-T V.25: "Automatic answering equipment and general procedures for
automatic calling equipment on the general switched telephone network including procedures for
disabling of echo control devices for both manually and automatically established calls'.

3 Definitions and abbreviations
3.1 Definitions

For the purposes of the present document, the follewingterms and definitions apply:

benchmark: evaluation of performance val uéls of aparameter.or sét of parameters for the purpose of establishing
value/s as the norm against which future performance achievements may be compared or assessed

NOTE:

3.2

The definition is taken from Recommendation1 TU-T E.800 [1].

Abbreviations

For the purposes of the present document; thefollowing abbreviations apply:

AB
ACK
AGCF
AGW
ANS
AS
BA
BRI
BST
CED
CFR
Cl
CLI
CNG
CPE
CSCF
CSSs
DL
DNS
DSS1
DTMF
ECM

Direction of call establishment User B to user A
ACKnowledgemen

Access Gateway Control Function

Access Gateway

Answer Tone

Application Server

Direction of call establishment User A to user B
Basic Rate Interface

Broadband Speed Test

Called station identification tone

Call Failure Rate

Common Interface

Calling Line Identification

Calling Tone

Customer Premises Equipment

Call Session Control Function

Composite Source Signal

DownLink

Domain Name System

Digital Subscriber Signalling System No. 1
Dual-Tone Multi-Frequency signalling
Error Correction Mode
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ERP
FE

FM
FolP
FOM
FTP
HTTP
HTTPS
HW/SW
IAD
IEC
IETF
IMAP
IMAPS
IMCP
IMS

IP
IPTV
ISDN
ITU-T
IVR
KB

KPI
LTE
MA
MGC
MGW
MMTe
MOS
MOS-LQO
MP
MRP
MSAN
NGN
NTP
(O]
OvL
PCMA
P-CSCF
PES
PRI
PSTN
PT
QoS
RDP
RFC
RSS|
RTCP
RTP
RTSP
S-CSCF
SDP
SIP
SMTP
SMTPS
SNR
SSH
SSL
SWB
TCP
TE
TELR

Ear Reference Point

Functional Entity

Feature Manager

Fax over IP

Figure Of Merit

File Transfer Protocol

Hypertext Transfer Protocol

Hypertext Transfer Protocol Secure
Hardware/Software

Integrated Access Device

International Electrotechnical Commission
Internet Engineering Task Force

Internet Message Access Protocol
Internet Message Access Protocol Secure
Internet Message Control Protocol
Internet Multimedia Subsystem

Internet Protocol

Internet Protocol TeleVision

Integrated Services Digital Network

ETSI TS 103 222-1 V1.2.1 (2018-03)

International Telecommunication Union - Telecommunication standardization sector

Interactive V oice Response

Kilo Byte

Key Performance Indicator

Long Term Evolution

M easurement Agent

Media Gateway Controller

Media Gateway

MultiMedia Telephony service
Mean Opinion Score

MOS Listening Quality Objective
M easurement Peer

Mouth Reference Paint
Multi-Service Access Nodes

New Generation Network
Network Time Protocol

Operating System

OverLoad Point

Pulse Code ModulationrA-Law
Proxy Call Session.€ontrol Function
PSTN Emulation Subsystem
Primary Rate Interface

Public Switched Telephone Network
Protocol

Quality of Service

Remote Desktop Protocol

Request for Comments

Received Signal Strength Indicator
Real Time Control Protocol

Real Time Protocol

Real-Time Streaming Protocol
Service Call Session Control Function
Session Description Protocol
Session Initiation Protocol

Simple Mail Transfer Protocol
Simple Mail Transfer Protocol Secure
Speech signal level/noise level
Secure Shell

Secure Sockets Layer

Super Wide Band

Transmission Control Protocol
Terminal Equipment

Talker Echo Loudness Rating
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TLS Transport Layer Security
TOR Terminal Owning Region
TR Technical Report

TV TeleVision

UA User Agent

UAS User Agent Server

UDP User Datagram Protocol

UE User Equipment

UL UpLink

UMTS Universal Mobile Telecommunications System
UNIA User Network interface A
UNiB User Network interface B
UuID Universally Unique Identifier

NOTE: Asdescribed in IETF RFC 4122 [18].

VBD Voice Band Data

VGW Voice Gateway

VolP Voice over IP

VOLTE Voiceover LTE
4 Management Summary
4.1 Introduction

The spectrum of potential applications of a benchmarking platform reguiires measurements including but not limited to
the following: analogue (a/b), ISDN, Vol P (including SIP trunking) anchhigh-speed internet.

The performance data which are collected willbe relevant for areal~world environment encompassing a mix of
technologies. The scope of the defined testing proceduresisthe evaluation of the network access by Vol P and FolP
fix-network services. The measurements.are conducted stationary between a subscriber access-point to a measurement
point emulating an idealized termination point in the core.network.

4.2 Scope of functionality

A benchmarking platform can be distributed:across a larger region or an entire country. In this case severa server
systems should be also part of the setup, including: a business intelligence platform; a data warehouse, a management
system and a system for evaluating of media (e.g. video, audio and voice) quality.

The measurement systems at the user premises are connected electrically to ISDN portsviaaVGW (IAD) or directly to
a CPE or Ethernet port (e.g. MMTel fixed access).

The test system (QoS control and data server) is connected through ISDN connections (via M S PES with AGCF (or
PSTN or ISDN Access) or IMS PES with VGW) or MMTel (IMS) fixed access lines for voice quality measurements.
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Web Server

, Provider A

Public

Network !ﬁ

Test éystem

-
-

Test system

Test system

Figure 1: Setup of the benchmarking platform

5 Technical concept

51 Voice over IP

The conduction of voice quality measurements is follewing.the descriptionsthat can be found in ETS
EG 202 057-2 [i.4], Recommendation ITU-T Q.543,[4] -ETSI TS:101°563[3] and ETSI TS 102 250-2 [22],
clauses 6.6.3.1 and 6.6.3.2.

The access points of the test equipment which areused forinserting or retrieving the signals needed for determining the
speech quality parameters shall conform to'the reference characteristics as laid down in the following relevant
standards:

. ETSI EG 202 425 [i.3] for Vol P access;

. ETSI ES 203 021-3 [7] for analogue‘access;
. ETSI TBR 3[8] for ISDN BRI access;

e ETSI TBR4[9] for ISDN PRI access;

. ETSI EN 300 175-8 [10]: "Digital Enhanced Cordless Telecommunications (DECT); Common Interface (Cl);
Part 8: Speech and audio coding and transmission”.

The properties of the test equipment shall be known and the values measured for each parameter shall be corrected
accordingly by the impairments introduced by the test equipment. Especially any delay introduced by the test equipment
shall be known and the measurement results shall be corrected by the delay introduced by the test equipment.

The simultaneous transmission of voice and data through uploads, downloads or IPTV use is an additional user related
scenario. For this reason voice quality measurements have been included where in parallel to the voice connection
active upload and download of datais simulated. This provides information about any potential prioritization of voice
data when the entire bandwidth is being utilized.

The KPI listed in table 1 are recorded as part of the voice quality measurements.
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Table 1: Overview of KPI for voice quality measurements

call set-up delay [4] and session initiation call set-up delay [3]
call set-up time (Post Dialling Delay) [5]

Premature release probability (Call Failure Rate), see clause 5.4
Telephony Cut-off Call Ratio [%] (Call drop rate), see clause 5.5
Media establishment delay, see clause 5.6

Level of active speech signal, see clause 5.7

Noise level, see clause 5.8

Signal to Noise ratio, see clause 5.9

Speech signal attenuation, see clause 5.10

10. |Talker echo delay, see clause 5.11

11. |Double talk, see clause 5.12

12. |Interrupted voice transmission, see clause 5.13

13. |Listening speech quality, see clause 5.14

14. |Listening speech quality stability, see clause 5.15

15. |End-to-end audio delay, see clause 5.16

16. |End-to-end audio delay variation, see clause 5.17

17. |Frequency response, see clause 5.18

18. |Fax transmission T.30 (Fax, bit rate < 14,4 kbit/s and Fax, bit rate = 14,4 kbit/s) see clause 5.19
19. |Early media, see clause 5.20

20. |Jitter Buffer and IP periodization response time, see clause 5.21

©OXIN| O~ W N =

5.2 Call set-up delay and Sessiot initiation-call set-up delay
The testing methodology for the call set-up delay is described inETSI TS 101563 [3].

Call set-up delay is defined as the interval from the instant-when the signalling information required for outgoing circuit
selection is received from the incoming signallingSystem-until the j nstant'when the corresponding signalling
information is passed to the outgoing signalling.system:.

For SIP (e.g. SIP Trunking, IMS) Session.nitiation call.set-up 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.

Figure 2 depicts some of the call set up measurement options between AGCFV GW and the Gm Interface.
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AGGFNVGW | [ IBEGF/lerm Gm

ISDOM line

SETUP

| IMvITE

AGCFVGW | [AGCFVGW

ISDOH line

SETURP

v | sETUP

ISDM line

[Gminterface | [Gm intarface |

SIP line

INVITE

INYITE

SIP line

Figure 2: Call set up delay and Session initiation call set-up~delay: en-bloc sending is used

Table 2 gives an overview of the call set-up delay configurati on options.

Table-2: Call'set-up delay configurations

Call set up delay and
Session initiation call

From

To

MMTel (IMS) fixed access

MMTel (IMS) fixed access

MMTel (IMS) fixed access

IMS PES with AGW (PSTN or ISDN Access)

MMTel (IMS) fixed access

IMS PES with VGW

IMS PES with AGW:(PSTN or ISDN Access)

MMTel (IMS) fixed access

IMS PES with AGW {PSTN or ISDN Access)

IMS PES with AGW(PSTN or ISDN Access)

set-up delay IMS PES with’AGW (PSTN or ISDN Access) _ |IMS PES with VGW
IMS PES with VGW IMS PES with VGW
IMS PES with VGW IMS PES with AGW (PSTN or ISDN Access)
IMS PES with VGW IMS PES with VGW

NOTE: The Call set-up delay values are specified in ETSI TS 101 563 [3].

Figure 3 illustrates the session processing model used by the AGCF and VGW functional entities.

An AGCF is modelled as comprising H.248 Media Gateway Controller (MGC), Feature Manager (FM), and SIP UA
functionality. An AGCF interfaces to a Media Gateway (M GW) and a so to the S-CSCF (via P1 and Mw reference

points respectively).

A functional modelling of the VGW contains an entity similar to H.248 Media Gateway Controller, a Feature Manager,
aSIP UA, and MGW functionality. The VGW interfaces to the P-CSCF using the Gm reference point.

The SIP UA functionality provides the interface to the other components of the IM S-based architecture. It isinvolved in
registration and session processing as well asin event subscription/notification procedures with application servers.

The MGC functionality enables the session processing functionality to interface with existing line signalling such as
analogue signalling or DSS1.
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