LTE 3.7 GHz na Slovensku
Praktické skusenosti

18. oktober 2018, KKTS SInecCne jazera, Senec

Jozef Lipni€an
Milos Mindek




Agenda

Motivacia

Prvé kroky

Sanca

Vyber

Nove komponenty, novy koncept a noveé nastroje
Nasadenie

Skusenost

Co bude nasledovat

« S @ S N @ . @G»
SEREE b GhEOEH &b GhEL S0ELESh b ahababkar NG
YoUPUPUPUDUDUiDupUPencodupepdGolporaropapaomeDSI

A, T e, —_— W



Motivacia

RSRER & _GRERSR B EBED SRERSE B _ERSRERER RE
SEls(el EluirlselilelsiEale --.--hgg;niﬂ«m



Motivacia
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Prveé kroky
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Prve kroky

April 2011, Prievidza, testovanie WIMAX 802.16e
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Sanca

Okresné pridely, vyhlasenie aukcie RUSR

Vyhlasovatel:

Zaciatok aukcie:
Koniec aukcie:
Neaktivita v min.:

Definitivny koniec aukcie:

Akceptovat len vitazni
ponuku:

Max. pocet vifaznych
poloZiek na acastnika:
Max. krok od vitaznej
ponuky:

Zadavaft iba celé &isla:

Serverovy ¢as
13:24:45

pre okres Namestovo

Urad pre regulaciu elektronickych komunikacii a postovych
sluzieb

08. 09. 2016 09:00:00

08. 09. 2016 10:00:00

10

08. 09. 2016 16:00:00

Ano

Cas do konca aukcie

Aukcia je ukonéena 00:00:00

1 frekvencny blok €. 1 (3600 - 3640 MHz)

® 10000 4100

2 frekvenény blok €. 5 (3760 - 3800 MHz) ® s000 8000

T —

A - polozky oznacené tymto symbolom maju nesprévne zadani alebo vyrazne zmenenud ponuku
0 - poloZky oznacené tymto symbolom maju nastaveny minimdiny alebo maximdiny krok
@ - najvyssia ponukana jednorazova uhrada za polozku

T m—




Sanca

Band 43

40 MHz 40 MHz

3600 — 3640 MHz: okresné pridely

3640 — 3680 MHz: SWAN, 400 000,- €

3680 — 3720 MHz: BENESTRA, 390 013,- €
3720 — 3760 MHz: 02, 380 001,- €

3760 — 3800 MHz: okresné pridely

[

URAD PRE REGULACIU
ELEKTRONICKYCH KOMUNIKACI

arosioncisuzes - heeps://www.teleoff.gov.sk/znenia-povoleni-mfcn-37-ghz/
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https://www.teleoff.gov.sk/znenia-povoleni-mfcn-37-ghz/

Sanca

Okresné pridely, vyhlasenie aukcie RUSR

Ziskali sme licencie v okresoch:
BytCa

Dolny Kubin

Namestovo

Prievidza

Ruzomberok

Sabinov

Naklady na licencie spolu: 72 400,- €
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Sanca

Nasi partneri ziskali licencie v okresoch:

Cadca

Kysuckeé nove Mesto
Levoca

Martin

Partizanske

Stara Lubovna

Naklady na licencie spolu: 46 083,- €
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Vyber
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Vyber

Telrad 7

Get more from wireless.

0
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Nove komponenty,
novy koncept a nove
nastroje
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Nove komponenty,
novy koncept a noveé nastroje

eNodeB BreezeCOMPACT 1000

* vSetko v jednom

» Software Defined Radio (SDR) 16e, LTE & LTE-Advanced
 TD-LTE Bands 42,43

* 4Tx 4Rx radio

 Carrier aggregation
* Multi-User MIMO
e 4x4 MIMO «w\ IH'U“
 Dual Sector 1 “ ’ ‘ ‘i |
« Embedded EPC \ 7 "f"*' ',

\ ’

* Spectrum Analyzer Lo e-e LT
u’]i{:w
. @ 9 . @ S @
d0GhEah b GChah GahahEah b ahabadar N8
PUDIDUDOrerCrdopupeoUDupUDagcopupaembDSI




Nove komponenty,
novy koncept a noveé nastroje

Variabilita konfiguracie Breeze COMPACT 1000

Cﬂﬂ‘ 2x2

2x2 2x2
Cell 0
Single carrier Split F1F1 Split F1F2
20 MHz, 100 Mbps 20 MHz, 100 Mbps 20 MHz, 100 Mbps

@
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Nove komponenty,
novy koncept a noveé nastroje

Variabilita konfiguracie Breeze COMPACT 1000

>~ 39

Single carrier Dual carrier Dual carrier
20 MHz, 150 Mbps 20 MHz, 2 x 100 Mbps 2 x 20 MHz, 2 x 100 Mbps

u Gp
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Nove komponenty,
novy koncept a noveé nastroje

EPC BreezeWAY-2020

» vysoka Skalovatelnost, tisice zakaznikov

« distribuovana, alebo centralizovana sietova topoldgia
« vstupna investicia, model licencovania

» podpora Option82, Suboption6 (IMSI)

* integrovany HSS, PCRF (QOS)

 viacnasobné PDN

» podpora IPv4 a IPv6

* integrované L2 Services
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Nove komponenty,
novy koncept a noveé nastroje

NMS

E] 5 BreezeView ) e “

Alarms @=D
Search Q View by Dates:  show All v Alarm State: show All v ! .

Criticals Majors Minors Wamings
OeNB leNB 0eNB 1eNB
c 0 0 EPC e 1 0EPC 0 0EPC A 1 0EPC
Is Sub Device :
. Severity Cleared Alarm Time Type D Managed Object CLErly o
Major v 24/2/2015 00:34:08 ENE 560 Device Device ID:350  Name:
O € Major 23/2/2015 16:40:34 ENB 350  GPS None v | comment m
0 v 23/2/2015 17:02:19 ENB 560 GPS
Alarm Handling
A Warning 24/2/2015 01:20:07 ENB 560 S1ErrorindicationsFre
a
Critical v 24/2/2015 08:23:20 ENB 560 ENB
I #  Time State User Description
1 24/2/2015 09:52:44 ack admin Ack the alarm
2 24/2/2015 09:52:50 closed admin Close the alarm
Status Change
View by Dates:| Show All v Alarm State:| Show All v
Perceived
# FEvent Time Received Time Severity Alarm Text
1 23/2/2015 23/2/2015 major Communication fallure with GPS
16:40:10 16:40:10 receiver
2 23/2/2015 23/2/2015 cleared Communication failure with GPS
16:40:32 16:40:32 receiver
3 23/2/2015 23/2/2015 major Communication failure with GPS
16:40:34 16:40:34 receiver




Nove komponenty,
novy koncept a noveé nastroje

NMS

admin ©
24/2/2015 08:44:38

E] 5 BreezeView @ sae - (1]

Device Details

© Device
. BreezeCompact1000
© Networking
Device 1D: 560 .
© cell Config
Name: Orenz
RAN Common
Area:
Cell Identity: L
Up Time: 1/1/1970 02:01:44
p Time 4 eNB Identity: 2
Management Status: _ Managed
s & Cell Radius: 39
[ [ 0 1
A RAN RF
Main SW version: 0600.01046 (active) Central Frequency Band (M1Hz) 3630.0
Backup SW version:  0600.00987 (MHz):
HW version: 1 Bandwidth (MHz) (MHz): 20MHz ¥
Serial Number: 95001536 Phy Cell ID: 1
Boot Version: 1 Tx Power: 27
Number of Carriers: L Handover
Frequency Range: 3300-3800
quency Rang Trigger Quantity: RSRP ¥
Central Frequency: 3630.0 i
AsThreshold 1RSRP (dBm): 65
Bandwidth: 20MHz
ASThreshold 2RSRP (dBm): 65
Physical Ports Status: ASThreshold 1RSRQ (dB): 32
DATL: Up DAT2: Up DATS: Up ASThreshold 2RSRQ (dB): 32

aSREn RS
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Nove komponenty,
novy koncept a noveé nastroje

Planovanie pokrytia,

“ZARATAET
® vietciv lokalite
O &ladny «

¥ # Objedndvky a potencionalni
¥ [# Aktivni a odpojeny
9 Zruseni

Statistika

ECI 18AFA00, Earfcn 45290, eNB ID
101114 (do prava 1,2, smer Lokca)
Pripojenych: 15 (B 38%)
Pripojitelnych: 179
Uhrada za licenciu. €
ECI 18AFA00, Earfcn 45490, eNB ID
101114 (do lava 3,4, smer Kruetnica)
Pripojenych: 21 (13.64%)
Pripojitelnych: 154
Uhrada za licenciu: €

Spolu
Pripojenych: 36 (10.81081081081081%)
Pripojitelnych. 333 Q

Celkom
Podet stpisnych &siel v lokalite: 472 3
Pripojenych: 152 ( 31.99%) 2
Pripojitelnych: 415 (87.92%) 50‘9"
o%
Vycentroval
Map  Satellite
Google v

Interny nastroj
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LN

Q@ = bs-swozl

sim kmz
dsibrezastoziar54a
dsibrezastoziar54b

)

DSIiDATA-BA-09
DSIDATA-BA-TD

DSIDATA-BA-13
(1) ECI 18AFAQ0, Earfen . o
ECI18AFADD, Earfon . of
bsdubal
sim kmz

goag88

VRO

T
2
L=
®
@
(€]
(-

© [ bssocbyt
sim kmz
= dsibrezasocbyiSda
= dsibrezasochytsab
% [ DSIDATA-BA-1
% [ DSIDATA-BA-12
© [ bsstoz2
sim kmz

saas

DSIDATA-RA-06
DSIDATA-BA-O7

) )
a8

@ | Chladny Peter

sim kmz
DSIDATA-RA-03 o
DSIDATA-BA-04
DSIDATA-BA-14-sim_ of
DSiDATA-BA-15-sim_ ©f

*
o
T
T

Man dsea £3015 Ganolo  Terme of Liss  Banam s man crme




Nove komponenty,
novy koncept a noveé nastroje

Planovanie pokrytia, RNP Telrad




Nove komponenty,
novy koncept a noveé nastroje

Planovanie pokrytia, RNP Telrad

1.09 NMbps
260dB: 500 Mops 1.37 Nops
430 dB 7.14 Mops 1.94 Mops
6.00dB: 1966 Mbpsi  2.65 Mops
760dB; 21.96Mopsi  2.99 Mops
930dB: 31.43 Mbps 4.34 Nbps

11.20dB: 35.31 Mbps 4.80 NMbops

13.20dB: 4261 Mbps; -88.09 Mbps
15.00dB: 51.05 Mbps 7.43 Mops

1690 dB: ©5.11 Mopsi  8.89 Mops

18.50dB: 70.55 Mbps 9.59 Mops

2040 dB: 79.95Mbps{ 10.79 Mbps

2230 dB: &8.69 Mbps 12.09 Mbps

2430 dB: 103.49 Mbps: 13.94 Mbps

i (. o
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Nasadenie
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Nasadenie
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Nasadenie
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Nasadenie

U weliy gueston s basivie




Nasadenie




Nasadenie

hrana

d oC

V4

LSP, zemnenie a prepatov

A¥ Termingl

Grounding

2dsHs5d
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Nasadenie

|zolacia a vulkanizacia

Overlap by 50%
50 mm x




Nasadenie
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Nasadenie

Kontroling a dokumentacia

Site has no major issues. Major issues. Commissioning and/or
throughput test does not pass.

PASSED REJECTED

Antennas

eNodeB

Data Cable

Power

Power cable

Grounding

Alarm LED

Ping/intemet
browsing

QOther

Snan o ®
S[a(P DSi
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Nasadenie

UE

e umiestnenie
* smerovanie
 radiové parametre

@D)
(
o
Telrad
=
Power Cord 48V DC
PoE
RJ45 Adapter
PoE Port| |Lan Port -
Ethernet Cable —
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Skusenost
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Produkty

Skusenost’

)

Zakladny
LTE internet
len za 9,99 € mesacne

« Download do 20 Mb/s

« Upload do 2 Mb/s

« Bez datovych obmedzeni

« Bezplatna TV so zakladnou funkcionalitou
« RozSirena flexi TV s plnou funkcionalitou

na na 6 mesiacov bezplatne, vratane STB

« Mobilna a webova aplikacia flexiTV
« Zavedenie sluzby od 1,-€
« Cena pri 24 mesacnej viazanosti

OVERIT DOSTUPNOST

35

Mb/s

Rychly
LTE internet
len za 13,99 € mesacne

« Download do 35 Mb/s

« Upload do 3 Mb/s

« Bez datovych obmedzeni

« Bezplatna TV so zakladnou funkcionalitou
« Komplexna flexi TV s pinou funkcionalitou

na na 6 mesiacov bezplatne, vratane STB

« Mobilna a webova aplikacia flexiTV
« Zavedenie sluzby od 1,-€
« Cena pri 24 mesacnej viazanosti

OVERIT DOSTUPNOST

S0

Mb/s

Prémiovy
LTE internet
len za 16,99 € mesacne

« Download do 50 Mb/s

« Upload do 5 Mb/s

« Bez datovych obmedzeni

« Bezplatna TV so zakladnou funkcionalitou

« Komplexna flexi TV s plnou funkcionalitou
na na 6 mesiacov bezplatne, vratane STB

« Mobilna a webova aplikacia flexiTV

« Zavedenie sluzby od 1,-€

« Cena pri 24 mesacnej viazanosti

OVERIT DOSTUPNOST
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Skusenost’

Produkty - pomerné zastupenie

@® 20/2 Mbps @® 35/3 Mbps 50/5 Mbps
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D GhaEh ahShaSh b ahababad e
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Skusenost’

Zastupenie zakaznikov
s televiznou sluzbou

@ LTE Internet @® LTE Internet s IPTV
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B Ghabhahah e
PEPGPOPEPUPTOEBDSI




Skusenost’

Nasa skusenost' v Cislach

« aktualne zastresujeme v 12 okresoch prevadzku LTE siete pozostavajucej z 25 sitov, 55 LTE
sektorov, 40 eNB, 4 EPC

* mame sektor, kde je asosiovanych a registrovanych v jednom Case 54 uzivatelov

» denne pripajame/prerabame na LTE v priemere troch zakaznikov

T — T ——————

 poruchovost' UE (CPE) je na urovni 1,53% (vyrobna chyba, prepatie pri burke)

* U premigrovanych zakaznikov sa nam znizil poCet hlasenych problémov oproti WiFi o cca 90%
(rychlost’ pripojenia, problémy s IPTV sluzbou)

» peak rate prevadzka na uzivatela v tvori v smere download cca 1,5 Mbps

» s technickou podporou Telradu, sme dodnes riesili 81 ticketov tykajucich sa prevadzky, problemoy,
konzultacii (mimo samotného RNP). Z toho je aktualne otvorenych 5, jeden starsi ako 2 dni

“DSi



Skusenost’

Priepustnost v L3

Layer 3 Throughput 14/10/2018 - 15/10/268

110M

Reset zoom

100M

90M

80M

70M

60M

50M

Bit per second (bps)

40M

30M

20M

oM

TT~——

oM
18:00 18:15 18:30 18:45 19:00 19:15 19:30 19:45 20:00 20:15 20:30 20:45

21:00 21:15 21:30 21:45 22:00

— DL Throughput —— UL Throughput

f Throughput




Skusenost’

Vyzazenie media

Air Link Utilization 14/10/2018 - 15/10/28

Reset zoom

19:45 20:00 20:15

— DL Air Utilization —— UL Air Utilization




Skusenost’

Prevadzka na eNB

no-no-sw-silo - Port26 - no-sc-nb-101104 (DAT2) %
Fy . . . ‘ EI
100 M
=
2
5 80 M .
g
: 60 M é
o
w40 M
-
Ra)
N
20 M
0 - = . : . A
Wed Thu Fri Sat Sun Mon Tue
B Inbound Current: 1.11 M Average: 3.34 M Maximum: 10.01 M
O outbound Current: 24,06 M Average: 44,46 M Maximum: 109.30 M

(c) DS1 DATA, s.r.o.
Generated: Wed 17 Oct 00:55:49 CEST 2018




Skusenost’

Registrovany a aktivny uzivatelia

17 54 125.0/-.56.0 11.18/0.57.52

Active UEs Registered UEs Air Utilization (%) Throughput (Mbps)

Register & Active UEs

7/10/2018 - 8/10/26%%

60
50 Vv 7 A%
40
£
3 30
(&)
20
7. Oct 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 8. Oct
—— Active UEs —— Registered UEs




Skusenost’

PDN: INTERNET, prevadzka DSi DATA na LTE sieti

ba-sx-ru-bgwl0 - V1751 - IP-EA-PDN.INTERNET, ba-sx-ru-101001, ba-sx-ru-101002 95% %
700 MA Iy r
A A A A A - g
600 M ] ] ; - -
| [ f - A - | r\ :
j o F A &8 VAT N | S
. 400 M / - freh froed A / 5 Al &
8 rv" ‘S J,J lJ f\\ﬂuﬂ p L‘ { P a 1 ]
o 300 M r‘rd : \ fﬁ H N" i J"“ f \ #l H s
b N F L ~ { f 1 \ = N r L'
;g 200 M 'f % : l\\ - \ Hr\_)” '\s r‘ : N f'j 5 rf"‘"".f \\ ‘J"\. jJ !
{ X f \ h /
00 M \ X Ll Lo oo Aed
0 - - , ul A Lt — -_Uﬁ —— 1
Wed Thu Fri Sat Sun Mon Tue
B IN Current: 9.96 M Average: 11.91 M Maximum: 33.66 M
O out Current: 185.02 M Average: 282.32 M Maximum: 754.87 M
B 95th Percentile IN: 26.33 Mb
[ 95th Percentile OUT: 626.8 Mb
(c) DS1 DATA, s.r.o.
Generated: Wed 17 Oct 00:50:49 CEST 2018
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Co bude nasledovat’?

« zvySenie pokrytia a dostupnosti nasich sluzieb v nasich regionoch pocCas doby
platnosti licencii, rovnako tak v regionoch spolupracujucich partnerov
* licencie su vydavane na 8 rokov

 otvorena siet s pristupom cez L3, pripadne L2
* nasadenie novej generacie eNB, UE (Cat12)
* priprava na 5G

 LTE v pasme 5 GHz
» otestujeme v najviac zarusenych oblastiach nasho pésobenia
 zaujimavé bude porovnanie 802.11ax vs. LTE v pasme 5 GHz




Dakujeme!
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