From: =

To: 2 Manong
by iotionsl Broadband Plan State | t5om - Unable 1 accoess fbre
Date: 16 September 2015 12:20 45
Artachments: macenng
mage.00g

CAUTION: This email originated from outside of the organisation, Da not click links or open
attachments unless you recognise the sender and know the content is safe.

Hi there,

Wy busines prerises crcose N o IR

J am on a small side road with another house, with the fibre passing along both ends of the side road,
but nol down the side road.

This is the map on hitps:/Mibteraliout lefraliout-man!
Image.png

It is only 400 metres according 1o google maps from the N67 1o my house
image.png

Eir refuse to deal with me, simply because the hitpa. /Hibrerolioul ia/roliout-mag/ shows that they have
not passed my business

What can be done about this?

| badly need fibre as | deal with high qualty images and need to send them to chients and newspapers
etc

Kind Regards,






g e ——

Subject: Brosdband
Date: 26 Sopternber 2019 18:35:07
Attachments: e Droadband oeed et Seet 2019106
sheed test 26 Sed 2019.9G
Soond test IPG

[CAUTION: This email originated from outside of the organisation. D0 not click links or open|
[attachments unless you recognise the sender and know the content issafe. |

Hello
My name is

o S -,y poscode s

i< our brosdband speed tests. We are considered to be in the Blue area - Eircode
is in the BLUE AREA

Your premises is in an area where eir has delivered high speed broadband services as part
of its 300k rural rollout.

1 dont know what your proposals are but | am looking forward to your response, as | have
corresponded with eir for a long time and have not have any satisfaction with them. 1 pay

146euro per month to eir.

TTunkini iou
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Gary Brazil

From: nbpmapping@dccae.gov.ie
Sent: 19 September 2019 10:35
To: NBP Mapping

Subject: New Submission

Follow Up Flag: Follow up

Flag Status: Completed

Conclusion of the Mapping | sercise

Nutiona Plan

Conclusion of the Mapping Exercise

Submissions: nbpmapping@dccae.qov.le

The Depariment of Communications Climate Action and Environment is running a consultation on
the National Broadband Plan Map.

We would like to hear from you if you have a problem accessing a high speed broadband service
for your home or business.

Issues may include placing an order, getting connected, and/or getting the service you have
ordered,

Napte




[

Location on NBP Map
Light Blue

Detail of correspondence with service providers:

Has o service with Eir but i 15 below the minimum speeds for FITIL Only getting Fibre to the Cabinel even though they
ace in tlwe blue in Tight bloe arca.

Detail of issue experienced:

Cuerenmly with Eir to get the issue resolved but has had no replies even though they have been in contiet with Eir on
UITCIOAS Beeasions

In some cases querics may need referml 1o operators afier the consultation has concluded.

Has permission been given Lo pass on details supplied 10 the relevant operator(s) in the course of
investigating any issues?

Yes
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From:

Sent: 17 September 2019 10:44
To: NBP Mapping

Subject: Access 1o HS8

Follow Up Flag: Follow up

Flag Status: Completed

j CAUTION This email originated lrmetside of the organisation. Do not click links or open attachments
| unless you recognise the sender and know the content s safe.

eor I

I am writing to tell you that Eir has not connected my home and other homes in the
immediate area to HSB.

Fibre broadband was supplied to two roads that connect to mine,close to |
but not to ours.

y understanding was that the government's mission was to deliver HSB to all rural
areas but this has not been achieved in the case of this small road.

I would be grateful if you could acknowledge this feedback.

Yours faithfully,




From: =

Teoi 1408 Masoliel

Ce:

Subject: FW: connecton spoeds
Date: 26 September 2019 16:12:08

Attachmaents: mael.ong

CAUTION: This email originated from outside of the organisation. Do not click links or open aftachments
unless you recognise the sender and know the content is safe.

Hi,
Re
Eir

[ have attached a recent screen shot of oue broadband. As yoo can see the
result Is very poor.

In our business we require good broadbend for a lot of day w day work
inchuding credit card payments

[f there is anything that can be done to promt improvement in this we would
be very greatful.

Kind Regards




Do This To Fix Stow WiFi Now

This tny dewce can double Imemet speeds £
supercharge your Wi-Fi signai
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13 LTT Advanced Pre evelution to SGNR 5G
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1pends wp (0 1Ghys. The evalution fram LTE-A 10 5C. and wodor roadm ape sves the nen 5§
yeaes, etidsage the convergance of Sare and wirslecs with dpaecie of over | 0CHa1 alreacy being
densanstrated by wrars today

131 Evolution to 56

56 1t the mest genevation wineless tvcimslogy with SG NR (New Kadhy) defined by JGPP
sandards o5 U new sie 1oterfacy devaloped S the 55 netiark This b an evel ton of the
existing LTE Advanced Stacdards

Enabing by faster connections, Mgher turosghput. 85 more capactty G will facititace

o Esdanced Mobile Rrosdband (eMB5),
v Ultrs Relable Low Litsocy Casewnwations (URLLC) and
o Massive Miine Type Camitusications (mMTC)

The tugrts Jor 50 capeilities srw Sor il 2o detivwr

* 100 xdeq e

160 ¥ cmaecied devices

« lens Lavmeicy

F0% lesx power casmmption

Use of e spectrum Bands including Sonds « b GHZ for eore services aod » & Ciie for
ugplementiny services e g amall cell capuc ty

A viow of the evolutian of LTE cowards SG NR n provided in Figure 8 bmag ne Bvelugan Path i
5G. The aquipmant currently being degloged By Imagins i 66 NR Randware capadie snd con be
seftware upgraded 0 50 The remaiseg nfrastructuse eg rmacte hackhal nebvark, core
network etc will e reused 3 SC KR technology s introduced to supersede B LTE network

The mammines frars LTE Adeanced to 50 VR aod full 5C i by way of 3 combuaation of caliwars
upgrader aad addicons of adjun:t hacdware ioto calstiag platforme
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Figure 1 Imagine Evolusion Path m 56
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With the snctesiiag dersand far Capacity Combined with the of the of
spectrurs, of purtcalin baporarce has boen the develasment sod take bp of the Tuee D.vixian
protacol variset of LTE (TO-LTK) designed to masimise tha s 6F t3ectrim 0 the mest eMoreet
w2y 2 defiver Mgher bandwidth services. Dacrved from fued werwtass and earfy 46 Wittax
Protocols and SANdards, TO-LTE wses the st chanec! for downleoding and uploadieg date
whare the sperTris rHow: ces ace sliocatad proportionslly in U B domain to reflect and
cater for pormal Broadbesd usage pralli ey the drmand for downlcadiog dats bir exceeds the
demand for uploadimg. TO-LTE sgeaicantly Increases the capacity o 3 Network © debiver high
speed broadband services and 4 2 key factor driviag the convergesce of fsed sad wirsless
netw ks

Reganing ever increasing Bandwidin the frequency bundy 3.4-3.5 Oty and 1 6.3 851s were
dopted an LTE-A bunds 42 kod 43, which i one of the pleneer husdt for SG Ireland wes one of
the first councries tn the workd 1o raleae the 56 3361 spacnum | 2037

Internationsd '-nu-.

By the beginning of Augast 1019, there were 304 "y LTEA
rerworks 0 134 countries Overall, 355 operatnrs s nvesting in LTE Advanced (s the form of
s, Ulale depiaynwnts ot commercial service provisien) In 143 countias

Many oparacars with LTE-Advasced nevwurks are looking ta estend riuele eapabillites by adding
IGFP Release 13 0; Rejewse 14 LTE Advanced Pro facena, eg. thase malesg sse of carrier
aggreganos of larpe mumbers of chansels or caeriers across TO0 snd FDO meder, LAL masyive
MM, Messian Crivical Push SoeTalk, LYE Co-N8 1 /NB- (o7 ae LTE M/Cat M1,
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Figuer 1 - Coontries with faumched LTE-Advesced nerworks 2019
Acunrding 1o USA rrscarch frooe Axghie 2019, o€ 3 European lvel sneme 106 opevators in 4]
countries dee inveniing in 5C

3G HAS ARRIVED IN EUROPE CSA

* 10 spevarery 41 comeres 1 furose re e —
O T3 2 2ve D Vg I

At Courrnrs Ll Dove seousd e -l
P o mareh S0 Menders A 3919 or 2R

8 e et e
B

While LTE advancad 4G ratworks are alrealy capable of providing low latency JC0Mbpe
seevices and will diready bemefiz rom e (acreased capacity of Macsive MIMO, 55 will prowide
the opparmamity (o effer Uirrs Law Lateacy 42 speads In e3¢ese of L0Bpsaset axpected (s pxcsed
10Chpe. As revagnised wnder the Digeal Agenda for Rurope and by Coverrmenss, wn additton &
Flore indrantructore Righ cepasaty low lassacy superfest 50 safranructary i comidered 13 be 3
Yy drwver of the Lioare igital scosomyp, the achievmmen: of a Gigabet Sackery and 2 salution i
v il Stnde
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LTE: Advanced / 56 Fixed

Beyond exhsaced mobile servaey with the exialing Ngh cupecily. throwghpet and bow latercy of
LTE Advanced sad the evolution 5 56, FWA [LTE A/ 50 Flxed Broudband) bus emerged as s
compedrive and furure prooled skersative 1o FTTx (o delhver high speed broadband services
=d oy many operasans 8 kary driver of 5C Infrastractury bevwstment.

A recent report by Asaleys Masan' Meccifien that SC PWA offers orginie revenue growth
mobile Opersines a2 e when the main servces ofer noee snd vhowns & tota) addrescatie
warkat of shout 290 sullion prymines waridwide by 2023

i both comod y and chall i oppectuaities the report deatly

& e il opp NM&WWWUH

altermattve to FTTx (n bigh cost/ subesbon) raral areas. The rrpert Kenties the prisry
sccsunting for 105 misian of Un patentisl 390 millin premises; o chadeegers in

spportualty
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mwm}n ““.m data load is a0l under BMbon.

10 relathél (0 CAId Eat3 S04 acral Caags, Pkt anch carrued out by the WaR Sereet focinsl
h“wmﬁo)‘m*’bﬁhmummnm The users with
M«m*wnﬁmummmmwmnwd
un»q’umm People whe paud (o7 even Laster spreds sl seamed video 5 about the
u-npnli wlat, resuliing in thelr uatng s smadier porcien of their svalladle
bancwidzh O persos wich > 300 Mbgst connection strewened ot 2 medlan of anly 7 2 Mbps
mnm&&ﬂhmml

Mmun&m“odumdﬂmnﬂ
wathomwde 5G Naad broadband zation, based on 3 mistnarpreation 3o 3 ComBeg report for 5C
moboe covnrage, the report is heips h ng that “Coverage it based almost entieely oa
exlatng macrocelly, Secaies eaMIMO malees 3 SCH: coverage aboot B0-50% &1 raleasive oy
JROOMHL We do mat ehink 1.6CH3 SC will maiee 2 suger daffereace 0 th undertying Mstarical

4 4G Rand-wirwiess scoma: e sariet foe snd veadon”

(et the Wil Su e T inehale d widh the 2ppe
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tresd in cell siees and Wil certaindy 5ot requars mars (has lacal and tactieal wsn of sesalf cells
wnhess Khere are power Comeraings *

While the report highlights 2 number of chall wrd b (! for Mabie
mm--wmumawwhnnm.umyn
allecation of 60MAz of valeable spectrwm ou faed usery hut also the lpect of heavy dats fand
Wosdband users on Itz mobide services, & dndicatad LTE A/SG Finnd broadtand operator dees
ot face the sasee constraints

1t shuai’d a%50 be noted that in addition © the hybrid model the salyyis b based en assumption
of the use of lndoor and seif- installed CPE which radices tpecizal efrfency sed Impacts service
variabiliny, A3 idcntified by the Asthor the wse of external CPE with b gale snteonss cniares o
hwﬂ,mmmmmnmﬁmm“
performance,
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imvesting I» cSpper amd o1 kity fechociogler o wert shovt Larm goo's aight mot schiave
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The Imagine networ as wall s 0w onganisation, ls Sesi pred and but's 1o be stalable Cemtrad o
fials is e Cace Menwark wivch cueready ts 4 Adl foecnos, Ay franired LTE Core. The Core, 0
well ma wll other cloments wted are carrar grade and sourced fram wor & leadir g suppliens such
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mmammm- oly I 15 add 2884
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performance and scoures the Qualtity cf servis pravided cotomers

A3 s discusaad In m0re detall in Sechion 2.7.5 we kuve shorwr, with dans fraes cut live actwerk
At Ohe meTwert does deliver 2 “misemumt Sownioad ipeot af 10 MDIL/T whes they demend 12*
and Murthermare peuvicdes & serview G In evers of this sinlmon speed foe o ignificass number
of users and for 2 sipatfcuns ammount of the fune. 3t Mg betn thown that, even 3¢ peak Brses, user
dermands are belng Adly met with spmew rmaurces svallabie o the mewark

162 Dsage of the Service
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Inine with stastdand epecatin prattice we aor mally medel our roverage plats wich o 76%
profabdity 3t the cell edge 20d a0 area probobility of S0%. bated on sor cervios offeriag of vp
10 L50Mbeiacross Gu mrtwark foe sbeve
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A map showing thés covernge plat o i

Figwre 7. 76% Ceil Edge Coverage Profie befow, The profile shws thes, using these
criterio 255,411 ‘Amber’ homes ore withis the current coverege fooiprint of the extsting
Imogine network.
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Flpure 2. 76% Cel Edge Coveroge Profie

Lo the interests of conp < o mainiam & v of 999 e
Process we befieve It 15 also heinhui 1o examing what the rewultant coverage profiie of the
exiating el s M 4 dews restricti ve view s Eaken of B farthe UL
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e We hawe produced 3 Rrther covergs por showing the SAL roguinarsent

dmmnpmmunnmmmuumuum.
e reaunatie reg pom of what per e woubd feel i reuend o be

Fgora 3. 76 Ceil Edge prodability, S0% Ares Probabiiity J0Mbas DL 2Mbps UL
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Wie are awvare however that pad huve spedBed that yuu regquire soeh rndia plets 1o be calculs sl
usirg Hgher than mormal threshaids - spea fically, you eequire That the Cedl Edge pratatiity
should be et at 955 with & cormesponding aves peobatility of 939 with a inaleum service oo
the customar of 30Mige We thould rmaler clenr ar s uncture that we de not consisder such
restrictive radic coverage mecrica o te slther nucTsiary or spgrapriate for commerrial necwark
depheyments e they srx overly it In any event, ootwithetanding wr bave run such
coverage poots for you weng yoer critens and this u divplayed b Pgure 4 : 35% Coll Edye
Coverage Profiie J0Mbps helow
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Further limRing lactor on the pint sbove we havr also laciuded & (overigge phet showiigg thin
Mrehes FarErienon and ieis thown in Figure S + 953 Coll Edge Coverage Prodie J0MIgs DL
SMRpt UL Beiow.

Figove 4 95% Colf Edge Coverage Profile 10Mbps

Thes plot shaws that Sare srw 273,044 ‘Amber” homes wrih the rxtating loctprist ol the Imagine

Figars 5 35% Col Edpe Covernge Profdfe J0Mbps DL 6Mdpe UL
Carmbining theve DL and UL restrictiond ghvos rize 10 the coverge profie shown and Includes.

Further to the SAG regquitaments i 30Mbs dovnmboad yu hove inchuded an addinensl 229,101 Amber’ SRR " .o
wmwwumnmuwdwmmq_
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Taking s parmesler view of thast verious coverige proflies will alter the mamber of ‘Asber
promises deeemed U be within coverage of our resing networ'c Acress dese various coverage
WA, the quantum of ‘Amber’ homes witus coverage of sur estatisg dephs fed ortwesk rangss
from 229,101 12359,195

Specilic hechnical detasts for the aetwert 3nd e requeatad coverage piot fie formats
weeompdny tin respanse documens lor exch scenarie.
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meet eviving demandand s & meet d grownd In dsts
consampden and desand

Already planned TO-LTE Advasced reteases and rosdimap drvel: pments through 56 NR will
FRarther cabarcr everad speed sed _agacity proniding & St rooknd udetion Adddeesl
capacey % meet demand i an area wall be provided by cverlapping cwit-bate ttasen
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m:uwmqug-awn 4 Fertarink - E

Fer b this o hn«Ma—nm
ummm
As has bees abready « DCCAL, Imagiive has cumplened Phase 1 of it's National

menmho-ipmmummmwm M
uuwmmmwmu‘u db t.m
Inchudiog < 260,00C ‘Amber” bomes || d) within the dres
munmmnmmmm-m‘uhmm
provided in Section 1.5 Exlating Netwe e Coverage  Agaln at B Ime te se1 vice propostien
we offe( Customners withis coverage @ 3 standard 150MBps broadband service with no effet tive
limtation t uve for aormal domesdc consumpuon Ths service fur cacteds dhe miaimum
service threshold reqesed 10 o Mager calegoriue these homes a1 ‘Amber’ I KEP trrms.

i this cantess, we dre sndhil of paragraph 20 of $AG m%
“he Comenizskon conssders hl s cress where v 3 ‘r.-q-‘-"!_-m
rontboud netwerk i uctuce for ere forther expondiog the end are alvesdy
preniding competitive broedband services .
leﬂmdwﬁlﬁﬂw  cannek be
-Mu-m-uwmo{mﬂgiu% $ [ 4
Accarelrgly, s oce view that it s 10 raw e NP
mu-umn-maﬁmiumt- 10 3AC rwes.
We lack Jocwacd to oer 0xgalng ent with the o enware dhat the full bezefi
of e esagine TO-LTE AVASEE acnd 96 MR lodeastructartan Be Ay expioite o deliver fiee
s6t0ut In the G LI V4
B 2\»-
'J =
D:\- .%‘
-
‘\ W
BV QuAde e far e apgiiacan of Nsiy s rales ™ e mpd ol 1

camearts 1307 1€ 25000
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2 Imagine's Response for Existing NGA Networks

FR AWNI&MMM

Imagine’s exstog 100 LTE Atvaced Feewori % nﬁ\ﬂnmm-

! —l-mua-msm-nuﬁumm&gm

The exiuting LTE salenan is complant 0 JGPP Raleasd 14 (LTE Advanced Pro] with sdidinonal

Relese 15 faatures emabind 46 recuirvs Tha kay clements of the end o end ercufEcrure are
4 &

shown in Figure o, sl sre beally :.’\ -
. mwmmmuwamwm Exntrnal CPE
connected W indeor roster

v LThRatie Accrss Neowork (RAR) - efoded exlonnt.
. WM G—ﬁhh&mn&“'mnmm

. hnvmva&hm-in& [

. mmr&mmmuﬂumu‘arwusm
o Appcations Servere Valp emalles.

. 058, mhmw

Magnod&ig,_, 317 maseasin SOAIGH Eoktion and clucin

E
3§
1
§

c&hmn&? . sysm equig
m&-um@&»qumwmmmﬁmm
m.ﬁﬁu-ﬂmmmm
mu-&umwnmmum
mmwmuumm

ide
o provide ape

U S S W )

Full 055 / ass

¥ N BAN Ko atwsy
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Pgure 6 Mlmﬁm
mmnuwuxi-mu-n-- coveraps and capecty withia the target
coverags ate to provide 8 o 5 150Mbgs Downlaad and 1¢Men Upksad As of
September 2019 this: mmdﬁwmﬁmmm Volcr services
26w olfered o 3 custamers votte lts & per using a G711 coder, &
umh-nnu\a;ui& (Ectnig &

5 )

\o7

mumun*nmumam dvsced and Advenced Pro o
-mwmmumm

mmm‘%mh-m

*  3x 20 MMz downliok CA for che ASPN, S333 nd §33 arshwcectares,
* 2215 MHz CA for Bhe 515/15 solt split archutectn e
o Inthe updak JCA Is currently supported

By addition 1o earrier sgrrvgation the carreet network depliyment alse supporis both DL 4x2 MIMD
aod Boanuorming TH 7/8 whereby the base 107100 ransinity 4 sirsane sivt (he UT recalves thess on
oo teceiver slements The addidonat bese station cagacity reswits in 3 bigher rumber of supported
usSees per sector,
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The cquigment currently being roll:d aut 15 $G NR hardware Gapabic and wili be software upgraded to
56 NR. The remaining Infrastrectione € g masty. backhiul aetwor k. core setwerk ot will be feuied
whan 3G SR technology & Incroduced 1o suponeds the LTE natwurk

LL1  RAN Architestury Roadmap

Whilst che extiing Imagine LTE Adviaadod Betwork 3 conioue providiog N gh speed broatband for
the for atewsble future 121 3130 56 R Sardwore capobie snd thus alile 1o evolve and provide further
enhanced copebilities & 5T indaay staodecds are Sepluyst.

In she imenediate shert tertx the archelecture of Use plansed tetwork will remain e Lame as the
xwtag TO-LTE Advanced Pre acchitecture as Seserided In Seadl In soction Z M magies wll koczears
capadty and theoughput delivercd via the orgoing evilulion sad doveiopment of enhancrrserts to LTR
and the evectual evolution of the netwerk t3 2 56 NR RAN and associsted core setwick

The equipseent currently e relied cut by Imaging is 5C NR hardwars capahls and can be seftware
wograded ta 50, The reswining infrmtrucnare € g macts, Backdanl natwork care netwurk ol will be
reused a1 5G MR eachnology is seroduced 1o wperseds the LTE nenwork necwxiss will hrterogenoss
and ret just 3G a5 according o Anslyrys Mason “5C s not the only pigedn wirelets show le towa *
Imagine is develeping its plaos s complament tha LTE and 5C arch tectuse theoegh e
(mplementation snd miegraton of other PAN lechnelogies such as s Wave, V. Hand Pamt (> Muki
Poing, Mesh networks and Open LAN

In Tine wuh crated Indortry practicy TNE Iigratien 59 50 will be an pvoluoon of LTEA . Ieagon will
the wasSC based on 5C NR fadios and a 5C Core - sither Neo
Susdalone [NSA] uitng the axtiting LTE Advanced core or Sandalome {(54]

In the shoot to medium Sefm the mess tignicant developmant will be the lotrodection of M MIMO
tased on GAT G4R AAL o the LTE Advenced Pro Archioeerure

L1111 Massive rgitd

Massive HIMO, avalabile ke 3077 rolanse 14 Us 8 hey onabler for SC Bared o6 the etvmtion of peisiing
LYE Agvanced capatones sach as Seandonmirg and MINO ering Lnge smart antenna arvayy fuch &
GAT AR 0 Spliver

+  Inceaved Network CApacity - Chrpugh MU MIMO wiwre moltple Ut ets 308 served with the
sasve time 30 [requenty reselrces | M MIMO 15 Upectad U) provide 39 10 3-Jx the capaciy of
@0 logacy TR Cordgurations,

*  bmproved Coverage - imparving (20 dals rates ned uter asperinncs acrant the nrtwork even
«t the celly edige and with 2D beamiormaieg atuats the coverage ta deliver service In locatians
that have refetively weak menws rk coverage

Tats of the Huawe! eRAN 15 AASSLE SATSAR Mussive MIMO buse stxtion Segas bn juee 2019 eod ate
peogeising well with postave results 2o dace. Testing U onagaung with 3 view to determining the
opumal deployesent and operatioosd praciices and bve deployment it expected 10 tike phat e lrom Q4
2019 cavwards.
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Capacily and Coverage Gamn ¢

Figure 7 : Copecity ond Coverage Gola of Mossive MINO

112 Ewolstien b 5G

5G Is the next generation of molite tecimiokagy with 5C NS (New Radig] delined by JICPF cuandards &=
he cew s nterface devcioped for the SCaetwrke 1t is proerally agreed that there are three man
wes for 5G They wee

o Enhanced Motde Brosdband (eMB8)
o Ulrs Rebadie low Lateacy Communicason (URLLCY, and
o Maruve Machine Type Communitatont (mMTC)

Endurced Viobie Broadband (¢MIE) b an ryoliition fram 40 LTE rmabin broadband services, with
Lsteccdnnections, higher it ghput, 3nd more Gapacity ang will be the petmary driver of ol
deplayrened ol S0 Netihie URLLE 0or M TE not expectad t ba deployed widely before 2021

Thw targets for SC capabilicies Bry Sor it to delwer

« 100 » daty ress

*  J00 x connected Jev.cer

o «loa ey

o G0% lews power cens umption

o Use of pew specinum Sonds Including bands « 6 GHz fur core services amd » 6 GHe oy
vapplemtntary sorvices oz amall cull capacity

A vicw of the evalushon of ETE stmards 56 NR s provided in Pigure £ Thase cevelopoents wil be
wvaluble @ linagine and are expected 10 be eosily deployable with s combisation of sefware upgrade,
and (elatively penple additions of adjunct hardwiare lnto exiing plackrmm.
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Figwre 8 Imagine Evolution Path to 56

The equipeart purrendly being colled pad by bmagine |y SC NR Rerdware capsble and o be softwars
wpwraded 10 56 The cematning jolrastrocture « § masts bae ksl network, core netwurk et will b
roused 39 56 NI tachnclogy  Introcuchd 1o supareedes Ihe LTE setyorit

213 56 Archhecture

The SG arcteiectire will be based on the standand efemencs and sub nstems. a5 defined in the selevant
ICPP sandards SG The ey chements 0f the st e #5xd architeenire are shown in Figitie 10, ond are
hesely

« 3G User Eguipment TUE) -lndosr 2nd suidoor custamer deviors

o S8 Padio Acvess Netwrk (RAN) ~efod=B equipment.

o Hachhaul neowork - Pelit 10 Foimt micrywave raded and Chys e opS¢ Uranamsswon ks
Laye! 273 I core- Rovters aad switzhes.

* SGNSA 5 SA Core

¢ AppUcationt Servers Yol ruall etx,

» 0SS Network sunigrowend, diiling & provisioning

Thee ovarall 5G trchmcy sokonon encomnpaises all eguipesent ascestary 1o buikd out tha netwerk,
nchding

eNoded egwipment sad sectar anlrmnas

*  Drudoot cabinets to houe e eNode® BBU equipraent, traoseission equipeent, Ses optl:
ETUIMONG routing. swi b dleg anud power S¥SIEM egupment

Kecrifiery and bactery back4 p for eNode®, backdasl a2 L2/ IF ortwark equipment
Raho planning sed network deive test ook

o Newerk pusssgement solution UE ACS sthaion, U000 3ad PRS

Lrvagiive Confid prital Page 3517 0Y

* Customer Lgupment stallithn todts aod syviene
* Add 4 o provide Loverage

Ax the AN equipmest currently belng rofled out bs 2o 56 MR Barcwars capable it can be software
upgraded 1o 5C NA The remalning infrastroctare e g masts. backham setwick, cors srtwork etz will
be reused when S NI technology ls increduced (o superseds the LTE setwark The ensteg TOLTE
Advanced Fro s cherctere will rrosala and contines (o be supported during the eveydon process. The
LTE £FC core 0t lanagins runt is also 5G ready and can eperate as 3 3GPE Relesse 15 compltant 5C
NSA core

Thiere are several alter native migration pachs defined by JCPF 0ad supperied by the vendors a2 shown
betow, Imiging 1) working cicacly with several veadors 1s determins the spemem path,

Figure 2 . Bomple of Migration from 46 o SC

T 55 care will also evnles from e 40 ERC fa tenes of ies undedytog implementadon

*  Coetrol scd User Plane Separation (CUPS) of B 4G EFC | ¢
The SOW 20xd POW Rincrians ere spilt s » cantrol aad Ja0s place componett

SCW S SCW Land SCW-U
FOW < PGW.Cand PaWU
. K dog the 46 EPL R 242 yervice and Service O 4
ArcMitecrure (SOA) as shown below
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Flpure 10 4G EPC 10 SGS orehisactare #voludion -"""w-_'
Ah the evalutton of the SC esre i wing
Panexion Vireuslissoen (NFY) baned placforms raaslting in 4 fnetioaatey. lower com ang

mcmmwmwmﬁhwﬂwwwhm
Whilec imagae's exiuting LTE EPC Core w«mw-mmmw

NS, hraghon (s 840 evakiating the i 0% 16,2 NFY bated SGSA
platiorm frocs vanders suca

1T Soad Cate
|-umc‘-dﬂeuun‘ﬂ‘m«m~m“m
-Mm--ﬁ-mwmwuﬂu yed a mulnple cetis '

amdmwmmh&ntﬂ‘--mumuluwm
W%mmr

Lz Aumutn-&bn
uwﬁﬁmu%-nummmmuwummmu
Investigate homw best s I leme it wnd inirgrate cther cem develis: = RAN d

meWave, ¥V Band .m&mmnmwmummm
-m.-m-—w These atr deseritnd (n mare decall s secoon 2 7CPE Deviers
{VE) Readimap )

1w-1mmm~um-wuvvmmm—. 120
LYE-A o0t releace |5 for dual mode, and requ remants deve‘aped by the GT1 3 S/A6GH TD LTS
interest groap of whah INagine « 4 loundong meeber.

As Imaging ove Dwardd the deploymoent S0 MR the CPE roadmaps are shawts g # ciear mignigon
Pats 10 cative 56 CPE via dusl mode LTEA and 5C devives.

Na0we $5 N2 OPE wre ava lable ioday (Indenr soly) with a3isosr duk o warty 2020 imagine sre
woriasg with commpanies Fice Nukds S the delvery of such devices.
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Oual mode LTE A snd 5C NR CPE will be availadle from Q1 2026 from 5t/ eset twa vendors (Zynsd and
Gemiel) Thees will bw rrated o6 the imaghas astweek ot the back and of 2019 with 2 view far
deployment in 1020

A3 a0 erample the das € rosdmag (o7 the Cemiek UE i outlined below:

Furthes Setanks o0 CPF dovices are given in snton 23 &
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12  Sxisting network access technelogy and sccess speafication

The riting Imaginw scoess network it basad on D relevant telecons standard JGPF Aolense L4 vang
Husswes eRAN solutions basrd o0 the DESS300 TO-LTE Advasced aNadeB

The DBS5900 TOALTE Advanced ehoded contixty of the Remote Radie Unit RRUS2SS and Date Bend
Unit DBUSH00.

One or mare RAU {Remote Rads Unit) modules constitute the rade lreqeency (RF) component of &
@stribted SUTRAN Noded (eMode 5] The FAL can be sounted o (e tower of the astrras

(recucing freder lomgth and b, IMDrOvIng 3yRLT COVrUge}, OB 3 pole, tand, o concrete wall
Aemuote radio wuns (R3U) demodulate the receive RF signals. modulite, ampiaty and Cueero; che powre
of the tranaset RS wignale, and man tur acd rmtiotiln the pericemandt o the ovarsll RAN aterfacy.

A singhe RRUS2SE RF medale 3uppocs U 12 fone carriers, STER tracsmiasian and receive ports, HIMO
uw-mmmpmmﬁmmmuua
>

[§

fm.umwﬁ"ﬁT S

Trantmirion FAme (W] oW

Trarsmirion Hede s s
r.-ﬁ@ WL

Walght g

Table | . RAUSZSH Specificanion

The RRUS 258 RF equipment i coanecad 1o tha SHISI00 bese band unit using fire eptic feoder
cables Bar comphy with the 1005 per leadyr CPRU specification. Thete can be wied 2 3 maxiowum
divtance of 100

The BSUSS00 x 2 2 rack mounted chaasis (Bt « 442men & 3100w) thet hawes the UMPT
anivenal man procewwer aad interface board, ediiple VBEP o8 haer band precesaiog and incerface
URAS, Coohng 1IN Ind pawer Fegulivgn wall

Imagra’s netwark uses ory perfurmance eedancemet Jeagures which LBty it eane tre actess
netwerks perioreance, capacity and coverage cagubility of an LTE-Advanced netwerk degloyed in a
Txed wirehess configurarion. Semme of these faacures arw in Table 2, below - *Noowel TO-LTE Advances
*RAN Fectweer

Amagine Condldantial Fageddol 143



T 1!Immlmmmm!m!!!
| 6dh

over lrgacy 2728 systent. This Incraase in gais recols (o Bettar
coverage and higher MCS kevels wo 1E's increasing systess peeformance.

High Pumer RAUZ
(40w

R WD | BUNNG, o s damce w e 3PP Faone wm‘&T&—'l

B JOW (240W) 12 dousle the powere of legacy aquwizment and ihcresses tha
sstem performance by A8, providisg beftar coverage anc bigher MCS
levels ta U In reating syntem performance,

imuliihe data streams becwees the UE and che aNodell This fratsre
port avd enaties the doubling of downiaad spends aver SISO
SRl

Ledike mont mobifle Sevicm mmnmunmwm
Mmmommumﬂlﬂ*
order MIMO aperation,

‘m—m%uamu“s.ma.mw
el o)

mhm-tvmhhm‘

avadabie Imagine wrlives dfferern RF condigurationt a1 descrided
zv:a(«mwumm#.mu
‘wh“h "';_ y

lrmmmwmm Alln.n--s
Imm@m

wdssac e
SZhls Bt the Fresive: fmmnmlhsmnmm
MCS asd ovesel performance, mhie decreasing the axor wod Inte rirrmce
0 ather LIF's o the area.

ulmuﬁmm-nym-dm-ﬂ-a
et DL 603 Mbps data rate and UL 102 Mbps data rce.

Tmra prevides cthe sbitiy dlmaaw-qo-d
threshols o wse any space Ut may e avad
sectur oo the saer sliir. | o e OPEs g

Erhanced
Sahentubig

Under the cunvencional AMC scheme the elvodell choosrs n ML lar 8 UE |
Yased on the reparind CQI As & rmule, the MCS will maindy change

W D the reporied QI M e LE rrror ane
chanael loding affects the scouracy of the reported (Q1 to mme extont. HCS
selection based 5o o Insccurate CQI ean chuve 4 [a0ure 10 reach the Mock

‘errut rate (BLER) Garget i GL Enhanced %oedy d
aummhmummamm

reaches the DLER carged increasing syssem performance

TheCQl scheme —:l:._r.“' )
for CQU reeors When sm eNodell selocts the MCS

for O\, ranemduion, In sddition to the CQf and tramemit power, the ehode ¥
255 considers the dilference between the tepet BLER sad the scrual BLE2,
Neas that the actuad BLEX s caloulated based 0s the closed-loop
that the eNadel oL Ie additior. the cosed-loep

<h uved 1 the CGU MM&D&IG
mauumwammmwnmwﬂ-—m
systzrn throughput

uhmiqmnmﬁqh.mm

ioter-cell ence. The rarihad can
ummmmuﬁhummuﬂbh«-uq

mmmmwwmmmmm
wmm:umdquqin o peetormed at the
T Comvengence Procaenl (POCP) Kyee Ader recesviog the UE
Mﬁmwummswmm
precesure m“mnﬁumwu
m—-mh-nmm-nlxm
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2.1 Placsned network acones technchogy and accesy specificatien

0 the menedtaie shart trvm the specification of the planned xress squipmant [ nchading the resvant
ceimcome mandandt with which the equipment corplies) fosr the remainder of Us 160 tte nasunal
ol will ermain o deyeribed [n section K1+ A 1 2 for the axdsting networs

N e medium term the basic apecsicanons of the accews euipment will inchede the Haawei AAUSS1S
ATON suppmeting Mansive MIND asd 5C MR as fallawe.

Figure 11 C-Band S4TSR

Figwre 15 56 Feotures Roodmup

ALLZ  Adewripthon of the Backhoul neework tocinulogy (satiunel and metro) oad the
specifice thoa of the Backhoul equipment (Inchding the redevant tedecom.s
stomdords with wilich the equlpmeent covapifes).

23 Existing Backhaul Solution Technology

Tre imagine exteg ng tacCuul selution ks hased an 2 2erwir of nTarconnecied massged myltiple
15593,/ 10GEes fibee © wh ch aer Dipp aerd by bigh capacicy hoensed poot ta-point
micrewarve heda where Mew [y unavatisble st the hase station site, The backhaul laks are sbways
dimenst ned 9 be tu )y unocianded

The tbew and microwave ba: Khaal termeimite Inta Huzwe ATNO10C.3 LOChoe ywitches

Imagine Coafidential Pagr 4300142

Figure 12 - Sarapte - Imagime Bockiou! Network Design Example

231 Flbre fackhoul Partoers

Imagine hawr eagaged and interconnected with ol the sigodficant managed fibre yorvice pravidesy in
lewlaned that provide wholesale services (9 operators The main suppliers that Smagine eee o dackhaul
werwork o Abee services ave 8T bretend, eNet. ESET, Viepn Medis sod Open Fir Each of these
wppliers sirvady provide mulople Cops Nbre conmwctons o magine, a0l inercoesetied ot Imagine's
data contre in fatermion There are also some sealler providers thar provide n@vidual links whem
managed services are soCavadabie frac these main supphers and Bese ine are Mziconnerisd M
Ingendon
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FALL OY bvkand Overview
ITIMMhMMMMMDmMM-hMM
Iovagine sites are coanecind by BTt smagne’y data ornore In Int han
Ethorway (Adea CPE) proturt dulivertag service o & LAN port at the hrind tandetdds {Etherfiow)
with cither | Gioe (standard] or 10 Gipa Joptional) facing the WAN. BT already has a prescnce ot
ntarxion and can provide multiple 10 Chpe handal! parts ot this acation.

The 0T Etherfow prodoct it made up of tws composents ~ an Exherway access ot each end of 4 po.m.
t-point circult and an Exhernet Vievwa' Connectics definlmg the scrvice end-8o-ad BT Bherway
acvesn provides the phymcal connecvity or accem o the BT netwock BT Ritecway Actess i provided
43 Btheroet ovar Sore atspeeds of up 10 10 Chgs BT Etberact Virta, Commostion deflam e
connectivity Berween the twe (or mare) ead sfies - -Ulqhu-uﬁdwommms
W MURIOGInG netuuTi

mnmnmummmm-ﬂnmnm.
IR S syt and 3 avold the cont ol neswnrk Ovy extendan BT Erterfow afiers Dbty

Ireremants babween 512 Kgs aad xowwm‘b‘!—nwhm—-dam
10 en each filer cosaection. N

2312 ESHT Overviewn
Mwummmmmmumwmm ESHT
owm and cperate an extamsroe [akecomt Atwork Sroughout (re A0 WD Iaternasons | fibce
commectivity 10 the UK. ESBT i3 owns 234 foanages s pertfolss of 400 + recommunicanans sowers
and ited naddonwiie, ESET provide ramcmiaiion sarvce for soblle and wirsless cpersters, privale

panies 103 Fmenevcy SOVICHE.
M-uﬁlﬂ'lnnu&:;.; o & 5o deployits ;300 bovi Abee optic
Decwork 30 gverhead hees 25d In wadergraond decting E53 Tek Eze network comn of 40

umw-udc uunmﬂmmmrcu:
w&’-mnnmuﬁimnmmuamnmma

(Mﬁ‘bﬁﬁw&whlﬂ‘* Frevsises S Inlerwed gateways and
Nnd.!llﬂumdm with Other Licensed internet Serviten

and Dot Do

ZALI et Overvienn
elet was formed in 2000 t develop open docess seTworks for the dellvrry of sBaedable, sate of 0w
art ire broacbend servicen eNet's nariaanl ssanaged layer 2 ethemet cirouts ars uncontended snd.

trend 1t delivers cear b from esd sar viae 1o Carriee POP There &y na contantion
In eNety rk eNers standard national managed service bas the fallowieg fearures.

. mn-utnhnneo-humn

*  Ciwrse e

*  Nstora! hmdhhlrmmhmnm? Dubiin
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*  Microwuvy Backiaul Technolagy

2334 Opes Elr Ovaerviare
Opes Eir 13 the whelesale division of the tarumbest Bir mmmmm‘-m

Fmagiex s fally isvercunnccred weh Opeatic and s Agused af the &
centey Jf’b

wumnumwmumn—%w’mm
Product).

Opeatis's WUFs frovide dedicated, mmh&hﬂm-“u
2 chaice of two rpeeds 1mmwmnmmmmﬂ'¢un~
section co the Opes, ric welnite

Whn“—u-nomlpnllhtmwﬁ L _ ) Drvigion
Multiple sing (WOM) metwnck. =N e
The WUP circuits feature an Echernat peesentasios sy soch 13 Synchrenous

Dightal Wiererchy (SCH) are svalabie %‘
W-uhmh}-ﬁ_:ﬁh uﬁ ‘\

mmmqm‘.’t’h’w-m& I brelast It s she Largest
ighalsble tebevitsbn jrsvider whhin e Repdbic of reland Vs medla offers broscband Intrrret,
mmnm(mu.uqmmm Threngh i3 wholesale durcicn
Imaging hes access 10 Viegn Backhaol netwoek k33 b £} the
Wd&nh’ M’.ﬁummmm-mwm

D3 |

LN i

Y [

7
Vo d

RISY

232 Sibee tink sixing

The capacity of each Sbee Pol' & duriionad o be greater Cuam the sum of e capeaty requined be
# connected $Ees (0 that Por. Le. v Capacity of the fhirs Polt ¢ sver 100% of the requized cogpacity
Prom each connscted £ta or sies. B3¢ Sbre PoF has mulzigle Clps eapacity which s increaed In
muiziples of 10hps 0 10Gphe ae reguitred tn sasurs i Rarkhau a2 all mes remans fuly
LRcantended [ uarongested,

A proactive morstariag and alanm fystem manage masaged by Loe (maging NOC looka at capacay in
the bacidunl sctwork on & newr real. e bai. Once cagacity iraches 70% this triggers an wpgrads

Imagae Lentidential Page l6o 143




£33 Vot ta Pelnt Microwsy e Links Overview:

Imagioe depdoy the 'atest genersdhan ol 1P traesit associated Aviet CTR sl WTM Carmer Fhernet
mmwmwummm-umm
technologies yuch as 4296 QAM. 414 MING, conowrment ACM [ Coding and Mod:

[Croas Pal lacerts C +) amd adapoiv '] m--r-mm
e pacirt less perfoTmance equivalent (o Abre backhaol acvorr the Waele secwork.

Thae i peovide fa ftre ks Today Imagine deghoy mvicrowase:
uwm-mmm 1”*“70!('“ for 30 km Baks 3nd 999994

Aguced for the capacity requnred. Lmagine only use
mummmp‘Mmmmmq«wmuwh
poticy

The o used to d —Mhﬂ'ﬂm

wmuu;uuqmmwmwummm‘” sulu‘hun
are planaed with ot least enough Capacy 10 seTvice Mami emewce sy o 0w rodes

that re cenmected s them ke o q\.c'
omnww.uu,wm&a@ﬁ @ coninualty

moanitased by the Imagine NOG and upgraded where required t ava.d any

wmnmuawmkmm n«eudn%ndkmumdm&ﬂv-lﬂ'*
A hoenaed peie n-lmhl.

uu«mmﬁﬁumunu‘muuumum
g eicher:

. :-uma—.ﬂ}m
. umnmnm&-muam

m-:wumﬁw.mummwumw
ndum'mnad'h

Mn-ﬂ!mmv&‘ Nt \eving any of the
M“.uﬂﬂy&hﬁu*hmm

Imm&wmhﬁm
Increase microweVe Cases Ty uslng raultt band spgregated techashgy
extend fihre ownrection in sccess sites

increase e Lapaeity from 1 » Chos 10 N x it or N x J0CRes s applicable

The decuiad tpeciicanion fae the Aviaz aad Teragom micrawans point 13 poiee links, iectuding relevant
standands conpliance & grven in Appradic D A sample of the hackhant areNiscture dargn ut thown In

1 stould be noted the thymuglput per vt gooted refers saly ts downlioh tralfic. Since the TOD LTE
base sations gared whth an 1TOD rade of 3:1 (DLUL) s mandated by the
Aberatised ) S0k ficrame ara (s set o maced e typlead wsage profile of fosermes sarvices demanded by

Imagine Confidential Page 4701163

rustemers, (he dovrnink talfic s Grpically at st an order of magratade greater than the plink
traific (oot Lonseal 12 see Mpsren > 10 1) and is theresore the Emising Lictor that determines the
@mresioning 3 12 Backhau! ks

M abaald 3160 e moced that o Bee Connection weed tn the Sackiau! aetwerk ste alvo fully
symesetrical in that whataver Ghpis capacity s queted Is the zapacity In sach of bath the dowrlink and
mmn-mnumunmn-um-n.wum
Rackna! satweock sfficiency 2 ey KIX 0n the

tanagine Canfidemtsal Page A0 al 141



24 Cwrrent Netiosal Seckhaul Infrastructure snd Design,

Imagine's currmet LTE Advinced EPC core network Is n our daca ceanre ocated
I Pariwus), Oubkn The Umagine cere b i e cratrr of all dowsitrears backSaul linke and annand
FOUTlIg 30 1 Lateraet 2ad it 1 fOCa! pARK f0r Uhe 3D 0mal Bacahadd infrasrucare

D

B M, 11|
—— )
ECa B

Pgure 13 Imagine Core

Irmagion han aver 260 exiiting stz with exls g beckieud links wiseh incoede & mic of Imag e s owa
microwave netweek to over 60 fibee dud siter These provide rased fhav capacity Sum these hnds 1o
the core e Dublin, The Seckhau, capacity foc these shies currently ranges from 10Epe e 10 Copa

244 LTE Seckhan! infrasrrucrure and Dacpe

Al ol timey Imagiza’s policy for Seckhawl is to evold over-subarzipten and conleation T 15 end w;
Sumension wach segment on the Dath between a base saton sl the (ote zehwne k € provide enoegh
Dan A for that fully iaded eNodel

Irugine Confiduetial Pogradalned

mwnwmuuLNMnmudwrmw»u
Coanecting sach base stathon iee 1o & i e Pof gite. The apacity of tete Enkis
5506 Mbps but tan reach 2C0s Wappropriate

Itsagine Bave 1dantiled ' excens of SO0 Sbwe PoPs narionslly nchadiag those from ity key supplers
£58 Telocoe (X0 eNet (00, ST Ireliest (V) and Bi (00

The Bbew PP sices oeabine the trallic from groups of 2-10 sites ones fibre Lake that are harkhouied o
the LTE Advanced LT care network over leased fbre bacidael links The line rate of the Stee hrjs to
mimnlﬂn-ﬂ»‘-v&-m\dnlmmﬁm.cn rambes of
GOWRIES e Sites

Inmmwoﬂm-mumwhmdwwhm

to the LTE EPC cuee & The capactty of the DT busck il Badis will range frem 1
Dpuldﬁp“mhu*mﬁdbmunvhh%“uw
Aggregation prutecnl 2 &, !
mmmdmuum.n-nﬁ’dmpunuﬁ n-«‘n.n
average 25% of sl vites i 4 eogion will be FoP sites with e coatitctions. As the svallsbitlty of fbre
mhhmﬂmﬂmmmmmnxaumhﬂmﬁm
a-uutmpn mnbm '\owmd/‘%mmm

mmwummqum&nummw-m.

otie s ot e Capacity rea e trchncal 19tion that s depoyed
q' . B !

242 Fibre Hub Coafipanstions ~

m.-m-—udud‘uuuumuamuyd.n-unum
m-dﬁ%?&ﬂumwcmmmmmhumm
muu- -

Saam muwm«n»mmm 2 pyitstle towey or bullfing which can serve as.
wmﬂ

taegne Confidential a0 5090143




- ——

PRt

-
mu.m:mubmﬂnums %
t e %
e N

-
\; i
.-c“.( ,:/ ’
,l

Scemano 2 w-—-‘-\wmw‘mm.mmum

-

LY A -

Flgwre 15 Scenarta 2 Site co-located Flbre POP

Foge S1 o/ 343

Srsaria 3 Reghonal huhs which cambier Sty b

conpecsiens fress local sltes

hige.

i
i
L]

wew 1
. — !
M- 1
-~ H
{
i !
fen- M
- 1
b !
- '
2 W
D »
‘\?\ ¢

Figure 16 Scenarts 3 Tiér 2 Reglonnl Fre PP Site

-
=
o
i 4 |
Vo
' Y Pora
e
’
A
L
PagrSial1®)




Seraartc 4 I po suitebie strecture i available © serve 31 2 mlorawave hud ot the Nbre FOP, bmag e
Wil factor e the costs associsted with cTeating 2 $0pIrats micrawove Fab and connecting tHis & the
Sduw FOF vis adact hop high capacty mbcrowave (Hub Scenaria 42) or via o dedicated fibee gig (Hub
Scenarm @)

TE .-

AT e b
o

Figure 175 Scenaria 4 Microwave Hub & Fibee POP

Imagine Confidenttal Pepe N 140

243 Fbre Hob Locations

As an exanple, Pigure 18 < oMadeS consettad 1 Fikry POP shiws i
I anen

02 POP

Figure 18 - eNodell connecied (o Fibre POP

AR lint of exisOng ses by sector and ansociated Backtand ks given ta the appe adin B s dacwmene

bmagias Confidential Page 340010




ATLS.  The specificorion Hficotkua of Ol types of customer premes equipmentwhich the
L operator plipy to Lise.
S Premises Equip
Inagin only deploy Cat 12 speciication CTTs o0 it wetwork on sew Inetal ations. Dvwe (Sough thers
are some legecy Car & and Cos 4 CPE curreatly Soploged m the neework, these ary bewng m graced wnd

reploced by Cat 12 Full specivcstions and prodect spect for thes s Ragacy CPE's huve bown given i
previves submessioas

I s submdiadon ehe specifications of Cat 12 well be presentsd as (235 & the CPE taagary that s deing
Instalied ca the hmagine neework Lodey. M 5 heresting & nose Over 15 yeary the actual delivery of
CFE onryy Bas besten A p uuymm’.m‘mmm

ahewd of rxpectationn

Imagine have decided sad ta wae Indanr CPE m ity purreat deploynmn:. due 10 She wagertale nanars of
the Qualizy of bmaaall and the resuitng seablbcy of tigeal qUaRey Experierics of over 20K cuatsenets
Instalied has shown that professional (assal's of eutdoar G gives the best signal quadty and
predicuabidiny of service whil marimiiag the eficiendy of the hits S0 and be st ReTwin k.
Accoring 10 Analysys Maton report of March 2009 (5G flaed wirekess accese, the markst spportunity
Tur Opeaiars usd vendors) mmmmmsummmmv.
FMASTA onec.

Figure 19 Typicol sutdoce CPE incralignon

Imaghne Confidential Fage 5500143

e ph lmagins han A maiall Seighs of Xom for che CFE heghe.

1t should aiso Be noted that the Brs height b ased 16 e Dok Badyet 1o defomming the ranmum ringe
of the service and therefoce it 1 not the cane Bt every CFE device In coverage msat be o « helgiv of
fim I sxrde 1 abtain the roquined sgeal strength and qualkity (o mest the service meaics

I» other words the entire rolioat i not depe Hon requirieg a height of Ta, In
ullmmmummlm‘wﬂﬂwmw”mm
cw e by tham XM with enly 130se of cell ndgn nendiog 1o g0 sear that kevel XM instalis ave really
n««m-m«mmmnb«m&munmmwum
.ncqﬂcd»-ou-mldﬂdtnd:»r(onm(h-nm-‘mmowmh
ol 10 go¢ high madul. WmMm«ﬂw-mcn

mmumnmuwmwmu:wwmam

*  Two storey dweling dm
»  Storry and a balf duelling 7 3m
* Single stuavy dweling £Im

v«wumm"mmuuyumwnam_dwmnm
with pules w wivich secenna is fred. .

..
f

Figare 20« Typical exomples of Instalfletians

tmagine Confiden tiul Fage 5601 143



151 Spedfications ol OPE'S eploywd.

Fvagions detalied specificetion for the UE devices i based 00 3CFP sperifications frem Relema 12 for
I.Mnhm u-m-a.unwmmmnumunlmmn

Eetarent groey Imagiar is 2 Susding member.

- o N
& e \
hm—uuumm-ﬂkmm-muumnmmm
commertialy avaitable from vasiowes LTE faatures that acw eastied by
mmnmnum&nm soletioe and are rac
deplayed m the production o nq‘ih«-d-uuww
11’ 4"
252 (PEReadmmaps b Q&_;
-}
A 5
Figure 22 GomTex CPE i

mupm%«u SCNR the CPE from venden ear
igration path to setive 5G N CPG via dual made LTE-A uoed SGdevices Thase rstive $C NRCPE are
mmummwmmzm Dsal mode LTEA snd 55 NR CPE will be
available from Q3 2020 Mom at beast two vesdors [Zysed and Cevnirk) Theae will be tesbed on the
Imagine netiwark at the tuck end of 2019 with & wrw for degloyment in 2020 a5 part of the 56 NR
evolutian,

je——]
Figare 21 Gemtek Doal Mo COE ipecification

Imagine Canfdentia! Page 57 of 143

In the atachments ane the Jraduct specs irom GemTek a0 Tyzel for the sl mode devices aad »
native SC NR CPE from Ny

il afthe Cat 13 dewc LTE A ead 56 NS devices & well en 4 mative 5
MR Indoos devace are setachad in Appeodis C at Glwws

Full specifeacicns of the Cac 12 devices 1 Appendix € as Fllowr

S AT
Appendis C2 ZmTel Cur 12 Prodcs Spme pal
Appendl C3 Zysol Oal Mode LTE A 3G 10K pét

Appendia €5 Noita SG indoor CPEpA

RO S

ap

Imagloe Confldentlal Vagr kel 143




Please swe arziched Rles below for the sbove lnfemation.

*  Saction 1.2 Q6 Coverage Dute DC Oucdoor UE Predician E5R1 Shapeflies
*  Section 2.2 06 Coverage Dots DL Quedece UF Prodiction TAR
In seder 10 Rorther Sédrass the uues sround the Cat, Bdge probebibity Sad the tejuirement S 80bos

wmnmmmnphcmmm-mmumd
a4 follows.

Carmss

7T vl < % /
Poswedt 3 :
0 e Y b V.

1 Uplink © be ander of magnitude better thas DIl trshealngy - should 0e Setween 1
gubsnuuwmmmzmmm.

I produciag thest i tmaghe las used » CPE Amenna with 1748 galn (ZMTel CAT 12 UE) Whilst
1 s Spevie bewtall Susen It can Sfier 85 imprs v sarvice Grerall & prevides 2 ere cosaervative
COVErBgR PI6E 3INCE In MAST yitah S8 oGS 3 recuced coverge Tange than the 1443 gan (Geroteh

CAY 12UE) dus to rhe Ngher serwiniviy to solse

Imagine Confldemtial Page W od 143

2.7 Radio Access Network Performance

7.1 Capabiliky of the Existing Mecwork
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allow for coquaents for Aurther Infarmation from the planners 2 be deakt with, for appeais to be
processed where reguiied sed for forther slternative sites to be idestified If necessary
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Borennet 8 prodles we have agreementy with aur seevice providers to make usr of uadergrosd
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Froem:

Te: TR
Subject Tero Response from B

Date: 25 September 2015 16:20:45

[CAUTION: This email originated from outside of the arganisation. Do not click links or open
attachments unless you recognise the sender and | know the content is safe

Sir or Madam,

I recently signed up with Eir, on the promise that my premises would be connected (o the
fibre network.

Since then, it has been crickets.

I'am a short distance from the road along which the fibre cable is laid, so | know that |
need 1o lay and pay for the connection from my house to the road. But | need to coordinate
this with Eir, and Eir is simply not available to discuss it - there is no-one to talk to, and
the e-mails | send to “fibrerollout” remain unanswered.

| operate an international consulting business from my premises, and a reliable fibre
connection would be valuable 1o my business,

Sincerely,




From:

To: LGP Masny
Subjecy: Submizsion
Date: 03 Asgust 2019 15:54:27

(CAUTION: This email originated from outside of the organisation. Do not click links or open’
(artachments unless you recognise the sender and know the content s safe.

Dear Ms Dormer

My home is in a Blue area on the NBP map, but | have been unable 10 access speeds of
more than 1.5 Mbps from any provider using OpenEir’s network - with the service
provided often being far below this maximum.

While | cancelled my fixed line broadband service in 2018 and moved 1o a mobile
broadband service instead, my line still has telephone services and still shows a 2 Mbps
maximum when | check fbrerolloutis or digivneh,ic.

No other fixed line wholesale network (e.g. Virgin or Siro) is available in the area,

My line appears to be connected directly to lhm exchange (c.dkm). This
may be because | purchased services from BT one until 2016, Neighbours with
Eircom/Eir were connected to a cabinet at (c.3km) in 2015 and
received an improved service (c.10 Mbps).

| transferred to Eir in 2016, but despite extensive telephone contact with their retail and
engineering divisions in 2016717, | was unable to persuade them to do anything to improve
my service.

The update to the NBP map has identified neighbouring properties as requiring
intervention, but not mine - possibly because | no longer have a fixed line broadband
service. | am aware of a neighbouring property which is also without a fixed line service
and which is also not marked on the new map.

Pleasc add my address to the list requiring intervention.

Thanking you
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