QoS and QoE trends for
emerging services

2019.08.13
Jari Schroderus

.|.|.|.|.‘.|.|.|.|.
KEYSIGHT

TECHNOLOGIES

-



Many factors matters when you look at QoE

» Environmental: noise, lighting conditions... usually outside of measurement scope

* Human related aspects: be happy, having a bad day... outside of measurement scope..
» Network conditions, battery, crashes: reproducible and measurable: Yes, in focus !

« Statistical confidence and robustness of results

» Collecting data in busy vs. non busy hours may impact NPS scores

« Country and region specific variations in customer application preferences

Identifier : Application Mobile device loT Device

() o
VR Virtual Reality Yes Yes aSU,. £ Dom ain Applicati Mobile device loT device

GA Gaming Yes Yes @fhe %Q’ Reliability Yes Yes

AR e RBEIYW Tes e nf 0 Network Resources usage Yes

1 H H . s (S:lor:taer:‘rgsstgfvnﬁ: * = User Expenience Yes

Restrict QoE influencing factors to: N T v e
SN Social Networking Yes Yos Network Adaptation Yes I Yes
‘ ” . ‘ . . HM o ;: = Energy Consumption Yes Yes Yes

M tient Monit

« What can be “measured” against “Scientific === - e
) Smart Metering Yes Yes Radio Performance Yes Yes

U n itS” : Ti m e y D ata rate , PoWe r I SG Smart Grids Yes Yes User Experience with Reference Apps Yes
cv Connected Vehicles Yes Yes M ﬁ\

« What can be automated = statistical relevant Fale ot of Thing Scanarios Parametars (Warehouse, autdoor Semsors, Hom Senors)

OFFICE URBAN FESTIVAL
° M O d e I h O to m ap re S ItS to S e Cas e S d O m a' n S High level scenario description | Very densely sensored area (factory, amazon Average sparsely sensored area | Very sparsely sensored area
7 . Eactory scenario ~ Warehouse scenario Sensorinthe Sensorinthe
Sub-scenario description 2 lot of moving parts) (stationary conditions] (busy with carlmfﬁc, (no car traffic, little .
. data traffic) data traffic) habitabie area basment
and network Scenarlos RSRP “100d8m 10006, "50dBm ~30dBm B 110080
AWGN 1048 10d€ 1008 1048 5d8 -5
servingcell  Channel model ETy ETU (311 ey EPA €A
Channel model Doppler SOHz SHi 70Hz SHz SHz SHy
Channel model correlation Medium Mediun Medium Medium Medium High
Frequency domain (DL) 100% of PRBs 100% of PRB¢ 20% of PRBs 100% of PRas| 100% of PRBs. 100% of PRBg
LTE scheduling Time domain (DL) 20% of subframes 20% of subframes 20% of subframes 20% of subframes 20% of subframes 20% of subframes
Frequency domain (UL) 100% of PRBs 100% of PRBe 20% of PRBs. 100% of PRBs| 100% of PRBs. 100% of PRBe
Time domain (UL) 20% of subframes ___20% of subframes 20% of subframes ___ 20% of subframes __20% of subframes ___20% of subframes
[Network Additional each way laten: Oms Om.'l 100ms Oms| Oms. Om¢
bad cover i

KEYS I G HT Comments control of robots thermostat, package lamppost, floor|| thermostat, electric  (bases
TECHNOLOGIES tracket sensor, wind detector plug meter closet, bathroom|
cabinet]




Architectures for 5G NR eMBB
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Case 1: Typical commercial deployment with 200km
between 5G NB and NG core user plane

Case 2: Mobile Edge Computing - data steering to local
server to reduce the E2E latency down to 1 ms level

Case 3: Data steering to Local Data network



QoE analysis for data connection require E2E visibility

) ) ) ( core ) i Internet ] [ avpicaton ]
« Transaction can fail on radio, core, D ,%\ (e l—.— seer
internet, or in the application ! ! ! : !
I
server &t . : :
. ) ] . I " I I
- Active, device-end testing needed “Time to I ! | . '
e e en. content” delay, I ! I e
for full visibilit Success rate I : ansactionirespons |
; | Datalr | |
. 1 | | |
* Full QoE assessment possible only k-::( ! ! ! |
from the device end ! : ! ! L
| i | | Time
» Measure transactions, ' ' '
accessibility, retainability, and time X = point of failure
to content

* Use the same OTT applications
that consumers use and run those
In the UE
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5G NR test cases defined by NGNM

NGMN

List of contributing, reviewing and supporting companies
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KPI 2

Raw meas 6

KPI 8

Tdentifier Use Case Description
VR Virtual Reality Based on mobile phone-based or dedicated VR gear
GA Gaming Used mn mobile phones or connected consolles
. PR enenied For mobile phones or AR glasses/head gear
When we talk about voice AR ety
- - Content Typical streaming service i DL. This meludes content
and VI d eo q U al Ity, We cs Distribution on demand as well as live streaming.
. . . Streaming
consider the quality in terms Services
= . T B ing Modern user-based streaming in UL. Examples in
Of M ean O pl n I 0 n S CO re Ls S:tf:ice:amm Facebook live, Periscope
1 _ Social Content posting in online platforms
(MOS) in range 1 (bad) -5 sv | Sooial
(exce lle nt) High Spesd Traditional browsing or files up/download
HS Internet
Patient Transmission of life critical and/or low latency medical
PM i”{ww . data
. . onitoring
* So C I al N etWO r kl n g Emergency Emergency services such as «panic button»,
. ES o e communication with emergency dispatch center
 High Speed Internet Seess D'_ _
] SM Smart Metering eployed metering sensors, mostly IoT devices.
° CO n te n t St ream I n g SG Smart Grids Electricity meters and actuators for grid management
Connected Services for V2X interconnection, road safety, road
cr Vehicles traffic management and steering
4 o I
|
scenarios ponaingl KPI 3
User flows Domain 2 - -

Raw mea




Aggregating MOS score from measured KPI’s
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Need for commonly defined QoE definitions, metrics and
methods for new application classes

High Speed KPIs [NGMN]

Content Streaming KPIs [NGMN]

X i T t Functi
Pl Target Function KPI argel unction .
m.inm maxgpr T SR
App Access Time (s) Average TypeII 10 0.1
App Aceess Time (5) Average Type I 10 0.1
App Accessibility (%) Ratio Typel 50 100
App Accessibility (%) dots Ll o e App Availability (%) Ratio Typel 50 100
App Availability (%) Ratio Typel 50 100 Content Load Time (s) Average Type IT 10 0.1
Feature Availability (%) Ratio Typel 50 100 Featre Availability (%4) Ratio Typel 50 100
Content Download Content Stall (%) Index Typel 5 0
. Average Typel 1 1000 .
Throughput (Mbit/s) Content Search Time (s) Average TypeII 10 0.1
Content Upload Content Resolution Mode Typel Lowest Highest
. Average Typel 1 1000 ] ]
Throughput (Mbit/s) Video Quality MOS Average na. na na.
How to calculate MOS for these 3 areas ? Common definition to new areas missing
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Social Network KPI [NGMN]

Target Function
KPI
minge; MAaXKPI

App Access Time (5) Average Type I 10 0.1
App Accessibility (%) Ratio Typel 50 100
App Availability (%) Ratio Typel 50 100
Content Load Time (s) Average Type IL 10 0.1
Feature Availability (%) Ratio Typel 50 100
Content Stall (%5) Index Typel 5 0
Content Search Time (s) Average Type I 10 0.1
Content Download e F— q G5

verage e
Throughput (Mbit/s) e e
Content Upload A Tyoel | 1000
Throughput (Mbit/s) verage pe
Content Resolution Mode Typel Lowest Highest




NPS examples measured with Keysight Nemo tools

ETSI TR 103 559, NETWORK PERFORMANCE SCORE

Nemo tools provide NPS scores for

Data Services - Social Media Scores
Data Services - Video Testing Scores

00.0
60.0
. . 500
500
- Data services (60 % weight)
- L 400
Video testing
S = I I - 300 SO
B - 200 200
- . . . - d .
0.0 00 —
Streaming Success Ratio  Videa Quality MOS. 10 percentile of MOS Video accesstime [s]  Video accesstime > 105 Activity Success Ratio Average Duration [s] Activity Duration > 155
Video Streaming 0 Streaming Video Streaming Videa Streaming Video Streaming Sodial Media Socisl Medie odial Media
« Telephony scores (40 % weight)
Data Services - Browsing Scores 4 o
& Data Services - Data Testing Scores
160.0
200
1400 180
Telephony Scores . )
160 140
1000 120
140
80.0 100
120
20
60.0
100 60
80 40.0 a0
20
60 200
00
N [r— Transfer Success.  Average  10th percentile 90thpercentile Transfer Success  Average | 10th percentile 90th percentile
40 0.0 N RatioDL (e.g.  throughput DL of (low) of (high) Ratio UL e.g. = throughput UL of (low) of (high)
SRR R R e 5MB) [Mbps throl DL throughput DL 2MB) [Mbps]  throughput UL throughput UL
20 Browsing Browsing Browsing p [Mbps] [Mbps] [Mbps]
- DataTesting | DataTesting | DataTestig | DataTesting | DaraTesting | DataTesting | DaraTesting | Data Testiv”
: = all )
Call Setup Call Drop Ratio MOS< 1.6 90th percentile  Call Setup Time Call Setup Time > 10th percentile
Success Ratio of MOS sl 155 of Call Setup
Time

Operator A mOperator B @ Operator C @ Operator D
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5G NR — Beam Based Network Coverage

Paradigm shift from cell based ou

' ©9/88s)
network coverage to beam based DuRg !
network coverage

* Major challenge for operators and

NEMs to verify and understand the Sgesas i~ £ L7 Gmesen
network coverage on the field e e A S
o QT ST
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How to measure 5G NR FR2 beams in practice
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Summary
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« 5G means new use cases, environments and network dimensions -~ /@,@y \m.wfklc';'“'g? P
- - \é‘ o “
« Higher capacity and peak rates '3}” S G---ﬂ %%,8.9@% §
* Mission Critical with 1 ms latency %,,o%sg:\uﬂiif” e \
« Massive Number of Devices and network load scenarios PN M 5 > ¥
- . . s@ ‘# a a 8 amenstion
« Higher frequences =» more unreliable connection \ ....09,06
« Beam forming changes the network coverage concept 2

QoE analysis for data connection require E2E visibility

« 5G creates more demanding test cases for QoS measurements and testing
setups

* Need for commonly defined QoE definitions and metrics and methods for
new 5G NR enabled use cases

» Focus for test automation to enable repeatability and statistical meaningful
results

» Essential to have ability to 3D visualize 5G NR beams based quality and
coverage
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