
 

R
F

 

I

A

2

Regu
Futur

ssue 1 

A pape

29th Nove

latory
re Mo

er comm

ember 20

y Cha
bile L

mission

013 

alleng
Lands

ed by B

es fo
scape 

BT 

r the 



 

D

T
R
b
i

U
n
c
o
p
a

I
s
C
C
d
s
s
o
m

Disclaime

The conclus
Report,” are 
based in pa
nformation p

Use of this re
not, absolve 
contents. Any
on it, or dec
person. Cole
any such per

n no event
subcontracto
Coleago be 
Client or an
damages for 
special dama
suffered or in
on or other u
made by Col

r 

sions expres
the results 

art upon ma
provided by t

eport by any
 such perso
y use which 

cisions to be
eago accepts
rson. 

t shall Cole
ors, and all o
liable (whet

ny other per
r loss of prof
ages, conse
ncurred by th
use of the Re
eago in relat

sed by Cole
of our exer

aterials publi
he Client.  

y person for 
on from usin
such person

e made base
s no duty of 

eago, its e
other persons
her in neglig
rson ("Third 
it, failure to r
quential dam

he Third Part
eport or the 
tion to or as 

eago in this 
rcise of our 
cly available

whatever pu
ng due dilige
n makes of th
ed upon it, a
care or liabil

mployees, a
s and entities
gence, tort, c

Party") in a
reduce losse
mages or pu
ty or the Clie
implementat
a result of th

s Report, ref
best profes

e as well a

urposes shou
ence in verif
his documen
are the resp
lity of any kin

associated 
s affiliated o
contract or o
any manner

es, failure to 
unitive dama
ent resulting 
tion of any r

he Report. 

ferred to as
ssional judgm
as estimates

uld not, and 
fying the rep
nt, or any reli
onsibility of 
nd whatsoev

consultants 
or associated
otherwise) to
r whatsoeve
achieve sav

ages that ma
from the reli

recommenda

 “the 
ment, 
 and 

does 
port's 
iance 
such 

ver to 

and 
d with 
o the 
er for 
vings, 
ay be 
iance 
ations 



 

C

 

1

2

3

 

Contents

1. Introd

2. The c

3. Poten

duction ..........

case for a neu

ntial regulatory

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

tral host netw

y responses ..

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

ork ................

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

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

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

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

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

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

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

....... 1

....... 2

....... 7



 

C

 

Contact 

 Chris C
Associat
Coleago

Tel: +44
chris.co

 Phil Ga
Managin
Coleago

Tel: +44
phil.gas

 Ade Aji
Managin
Coleago

Tel: +44
ade.ajib

Cowan, MA 
te Director, 

o Consulting Ltd

4 7770 86295
owan@coleag

askell, MA 
ng Consultant, 
o Consulting Ltd

4 7956 235 46
skell@coleago

ibulu, MA, MP
ng Consultant, 
o Consulting Ltd

4 7971 281 87
bulu@coleago

 

0 
o.com 

 

68 
o.com 

Phil 

 

76 
o.com 

 St
CE
Co

Te
ste

    
 

   

tefan Zehle, M
EO, 
oleago Consulti

el: +44 7974 3
tefan.zehle@c

MBA 

ng Ltd 

356 258 
coleago.com 



m
Delivering 

mobile broadb
rethink in 

spectrum a

the next gene
band requires a
the approach 

allocation and 

 

 

R

1
 

T
e
le
a
t
n
f
e
s
c
n

O
t
g
f
n
n
o
w
p
s

T
h
s
e
a
t
o

T
I
a
G
t
f
n

I
m
e
s
m
s

eration of 
a radical 
taken to 
network 
sharing 

Regulatory Cha

C:\Users\

1. Int

The Mobile ind
exponential gr
evels and serv
applications pa
o deliver effec

networks and f
fundamentally 
extensive and 
seems inevitab
changes in the
needs.  

Over the past 
he arrival of s

generation of n
forecast that th
next four to fiv
need for a step
over the next t
with it other ch
provisioning ad
single network

This paper ana
host network.  
shared neutral
efficient use of
and optimises
hat is capable

over the next t

This paper als
mplementing 

and has other 
Given the time
echnologies th

framework to g
network. 

n addition for 
mobile and mo
emerge an eco
support increa
mobile networ
shift from netw

allenges for the

\802363273\Doc

troducti

dustry is facing
rowth in dema
vice levels tha
articularly for u
ctive competiti
fragmented sp

y inefficient to m
spectrum sha

ble, though it c
e regulation of

decade, mobi
smartphones, t
network techn
he current phy

ve years.  More
p change in ne
ten to twenty y
hallenges inclu
dequate/cost 

k approach is t

alyses a numb
 We find that a
l host network
f scarce spect
the use of ba

e of supporting
ten to twenty y

so examines h
a neutral host
regulatory im

elines involved
he findings of 
guide the depl

UK plc, as the
ore consumer 
onomic impera

asingly more d
rks to support 
work layer to th

e Future Mobil

uments\A-WORK

on 

g three major 
nd for mobile 

at support eme
users indoors 
ion. The curre
pectrum, whic
meet these ch
aring is also be
could take sev
f network shar

ile broadband
tablets, high b

nologies LTE a
ysical network
e aggressive b
etwork density
years.  This si
uding high inve
effective back
the most effici

ber of shared 
as network de

k becomes com
trum resource
ckhaul and po

g the widest ra
years.  

ow regulators
t network may
plications, in p

d in releasing s
this paper ind

loyment of the

e economy co
and business

ative to provid
demanding ser
the digital eco
he service laye

e Landscape 

K IN PROGRESS
contract\Neutral

challenges fo
broadband, se

erging high ba
and in remote

ent regulatory a
h has proved 

hallenges. Net
eing seriously 
veral forms. A 
ring and spect

has grown qu
bandwidth vide
and LTE-A.  C

infrastructure
but realistic de
y increasing ce
gnificant incre
estment cost, 

khaul and pow
ent way to ad

network mode
ensity increase
mpelling.  This
s, avoids unne

ower.  It also p
ange of mobile

could facilitat
y require chang
particular in m
spectrum and 
dicate an urge
e next generat

ntinues to bec
s services mov
de a ubiquitous
rvice levels.  E
onomy will req
er.   

S\High level spec
l Host Network F

© co

or the future; fi
econd deliver

andwidth and t
er regions, an
approach of s
effective until

twork sharing 
y considered. F
A debate needs
trum allocation

uickly.  It has a
eo based serv

Conservative d
e will run out o
emand project
ell site numbe

ease in networ
site location a

wer.  This pape
ddress these c

els for implem
es the busines
s approach als
ecessary dup
puts in place a
e broadband d

te shared netw
ges to how sp

maintaining effe
 deploying ne

ent need to rev
tion of mobile 

come more dig
ve into the clo
s network plat

Enabling the n
quire the regul

ctrum lobbying\C
Final Ver 1 19121
opyright Coleag

rst, meeting th
ing the covera
time sensitive 
d third continu

separate nation
 now, is 
is becoming m
Further sharin
s to start on 
n to meet futur

accelerated w
vices and the n
emand projec

of capacity in t
tions anticipat
ers by many tim
rk density brin
and access, 
er examines h
challenges.   

enting a neutr
ss case for a s
so makes the 
lication of site

a network platf
data projection

work models. 
pectrum is rele
ective compet
twork and dev

view the regula
broadband 

gital and more
ud there will 
tform that can 
ext generation
atory focus to 

Coleago 
13.docx
o 2014 1

he 
age 

uing 
nal 

more 
g 

re 

ith 
next 
ctions 
he 
te the 
mes 

ngs 

ow a 

ral 
single 
most 
s, 
form 
ns 

eased 
ition.  
vice 
atory 

e 

n 
also 



Mo
to

th

obile broadban
o rise in the UK

148x by 202

This pap
scenarios:

growth by 20
he network cou

Case 1 - E

nd demand is 
K by between 
23 and by as m

300x b

per models two
: 48x growth a
023 and four w
uld be implem

supp

Extending the 
n

 

 

R

2
M
c
p
u
b
P
f

 

F
g
w

F
n
i

 

 

 

forecast 
20x and 
much as 
by 2030. 

o growth 
and 100x 
ways that 
mented to 

port this. 

existing 
etworks 

Regulatory Cha

C:\Users\

2. Th
Mobile broadb
considerably.  
proliferation of
up to 150x gro
based on the e
PCs, smartpho
forecast growt

For this analys
growth scenar
would influenc

For the analys
networks and c
llustrating the 

allenges for the

\802363273\Doc

e case 
band demand 

Higher end p
f connected de
owth by 2023 a
existing device
ones and table
th in the range

sis we have ta
rio with the obj
ce the impleme

sis we modelle
compared this
scenarios mo

e Future Mobil

uments\A-WORK

for a ne
projections ov
rojections ant
evices and inc
and 300x grow
e categories a
ets and follow 
e of 48x by 202

aken both a 48
jective of iden
entation choic

ed a base scen
s with three po
odelled are pro

e Landscape 

K IN PROGRESS
contract\Neutral

eutral ho
ver the next te
icipate continu
creasing data 
wth in twenty y
available today

the penetratio
23.   

8x growth scen
tifying how an
es made in de

nario of extend
ossible shared
ovided below: 

S\High level spec
l Host Network F

© co

ost netw
en to twenty ye
ued innovation
usage per dev
years.  Project
y specifically b
on rates of the

nario and a hi
nd when highe
eploying dens

ding the two e
d network app

ctrum lobbying\C
Final Ver 1 19121
opyright Coleag

work 
ears vary 
n in technolog
vice and forec
tions that are 
broadband ena
ese devices 

 

gher case 100
er levels of dem
er networks.  

existing UK 
roaches – gra

 

Coleago 
13.docx
o 2014 2

y, 
cast 

abled 

0x 
mand 
 

aphics 



C

Cas

n

Case 2 - Singl

se 3 – Shared

Case

In the 48x ca
capacity in 

additional 10-
needed if capa

le Shared RAN
and Sm

d Small Cells N

e 4 - Shared 7

ase, demand e
2016 and by 

-15,000 sites c
acity is provide

sm

 

 

R

 

T
n
n
t
s

P
t
u
o

N (Macro 
mall Cells) 

Network 

700 MHz 

exceeds 
2023 an 
could be 
ed using 

mall cells 

Regulatory Cha

C:\Users\

Taking the 48x
networks by 20
normal approa
echnology upg

small cells nee

Projecting the 
he order of 2,

used to provid
order of 10-15

allenges for the

\802363273\Doc

x growth forec
016.  This ass

aches, for exa
grade.  At this
ed to be imple

model out ove
500 additiona
e the addition

5,000 additiona

e Future Mobil

uments\A-WORK

cast, demand s
sumes that ca
mple, deployin
s point, either 
emented to kee

er ten years th
l “capacity site

nal capacity the
al sites.   

e Landscape 

K IN PROGRESS
contract\Neutral

starts to excee
pacity continu
ng new spectr
additional cap
ep up with dem

he networks w
es” per networ
en the numbe

S\High level spec
l Host Network F

© co

ed the capacit
ues to be adde
rum, re-farmin
pacity sites ne
mand. 

would need to 
rk.   However,

er of new sites

ctrum lobbying\C
Final Ver 1 19121
opyright Coleag

ty of current 
ed through the
ng, cell splitting
ed to be adde

be extended b
, if small cells 
 could be of th

Coleago 
13.docx
o 2014 3

 

 

 

e 
g and 
ed or 

by of 
were 

he 



n

In the 1
additional 20-

needed if capa

100x case, by 
-50,000 sites c
acity is provide

sm

 

 

R

 

T
s
w
m

 

 

 

2023 an 
could be 
ed using 

mall cells 

Regulatory Cha

C:\Users\

Taking the 100
sites to suppor
way to realise 
many as an ad

allenges for the

\802363273\Doc

0x demand gr
rt the growth i
this will be thr

dditional 50,00

e Future Mobil

uments\A-WORK

owth case it w
n demand, wh
rough a small 
00 additional c

e Landscape 

K IN PROGRESS
contract\Neutral

 

would require a
hich in practice
cell layer.  A s

cell sites per n

S\High level spec
l Host Network F

© co

an additional 8
e will mean th
small cell laye

network by 202

ctrum lobbying\C
Final Ver 1 19121
opyright Coleag

 

 

8,500 capacity
at the only rea

er could add a
23.   

 

Coleago 
13.docx
o 2014 4

y 
alistic 
s 



be

Th
a

Large scale s
e implemented

and efficie

he regulatory f
adjusted to the

in how

small cell netw
d most cost ef
ently through a

network a

framework has
ese emerging c
w networks wi

 

 

R

W
a
r
i
t
m
g

I
i
n
e
o
w
p

T
c
e
s

 

T
a
u
h
c
le
t
r
a

S
t
A
s
t
s
t
a
a
t

works will 
ffectively 
a shared 
approach 

s not yet 
changes 
ill evolve 

Regulatory Cha

C:\Users\

What the analy
address lower 
required to del
ndividual oper
his emerging

mode for techn
grow far beyon

f one accepts 
mportant ques
networks of th
efficient appro
of allocating sp
with the challe
power.   

The analysis in
capacity layer 
extended throu
significant if th

The results of 
assumptions fo
unit costs of eq
have a signific
clear. Network
evels required
o deliver this. 

resource efficie
approach.   

Spectrum awa
hat the indust

Although many
straightforward
he consumer

spectrum may
hese restrictio

aggressive bid
allowed which 
he most cost 

allenges for the

\802363273\Doc

ysis indicates 
r end growth fo
liver the level 
rators will imp
technology so
nical and othe
nd the projecti

 that large vol
stion to be add
is scale and d

oach is to imple
pectrum in sm

enges of comp

ndicates that o
network are s

ugh the twenty
he single netw

this analysis a
or spectrum a
quipment, bac

cant impact on
ks will need to 
d and small ce
 Once small c
ent way to de

ards have for t
try is anticipati
y factors affec
d, one can obs
in the long ter

y have forced o
ons, e.g. joint 
dding to domin
 indicate the im
effective way.

e Future Mobil

uments\A-WORK

is that althoug
orecasts in the
of capacity re
lement small c

olution will be 
er reasons.  If 
ions in this pa

umes of smal
dressed is how

density.  This p
ement a single

mall blocks lead
peting for suita

over the ten ye
substantial of t
y year period 
ork also incor

are influenced
allocation, re-u
ckhaul and po
n the results.  H

become muc
ells will be a si
cells are deplo
liver this woul

the most part n
ing and have 
ct auction resu
serve develop
rm.  For exam
operators into 
bidding, spect
nate sub 1GHz
mportance of 
 

e Landscape 

K IN PROGRESS
contract\Neutral

gh convention
e short term, in
quired.  In add
cell networks 
more challeng
this happens t
per. 

l cells are goin
w to optimise t
paper finds tha
e shared netw
ding to site an

able sites and 

ear period the
the order of £8
it is £2.2bn.  T
porates 700M

d by a range of
se of spectrum
wer.  Changes
However, the 
h denser to de
gnificant part 

oyed at scale, 
d be through a

not recognised
led to some re
ults and drawin
pments that ma
ple, the restric
inefficient, co

trum pooling.  
z spectrum ho
being able to 

S\High level spec
l Host Network F

© co

nal capacity so
n the long run
dition, it appea
independently
ging to implem
the number of

ng to be imple
the approach 
at the most co

work that avoid
nd equipment 
provisioning b

e benefits of a 
800m and if th
The benefits a

MHz. 

of factors inclu
m, small cell d
s in these ass
direction of tra
eliver the capa
of the technic
then the mos

a shared sma

d the changes
ecent unplann
ng general co
ay not be in th
ctions introduc

omplex solutio
Also, there ha

oldings where 
deliver capac

ctrum lobbying\C
Final Ver 1 19121
opyright Coleag

olutions can 
 small cells w
ars likely that 
y, in part beca

ment in a share
f small cells w

emented, the 
to implementi

ost effective an
ds the inefficie
duplication, al

backhaul and 

single shared
he analysis is 
are even more 

ding the 
density, projec
sumptions may
avel appears t
acity and serv

cal solutions ta
t cost effective
ll cell network

s in the networ
ed outcomes.
nclusions is n
he best interes
ced for sub 1G
ns to circumve
as been 
this has been
ity in the futur

Coleago 
13.docx
o 2014 5

ill be 

ause 
ed 

will 

ing 
nd 
ency 
long 

d 

 

cted 
y 
to be 

vice 
aken 
e and 

k 

rk 
.  
ot 
sts of 
GHz 
ent 

n 
re in 



 

 

R

T
jo
M
o
a
a

T
c

 

Regulatory Cha

C:\Users\

There are sign
ointly for 800M
Mexican regula
open access n
a 4G network a
are also sharin

The remainder
considerations

allenges for the

\802363273\Doc

ns of change h
MHz and shar
ator is plannin

network and K
as an open ac
ng spectrum, B

r of this paper
s if a neutral h

e Future Mobil

uments\A-WORK

however. In Sw
e the spectrum

ng to award th
Kenya has esta
ccess shared 
Band IV (1700

r examines the
ost network m

e Landscape 

K IN PROGRESS
contract\Neutral

weden, Teleno
m in their net4
e whole 700M
ablished a pub
network. Fina
0MHz). 

e spectrum all
model were imp

S\High level spec
l Host Network F

© co

or and Tele2 w
4Mobility joint v
MHz band to a
blic private con

ally, in Canada

ocation and re
plemented. 

ctrum lobbying\C
Final Ver 1 19121
opyright Coleag

were allowed t
venture. The 
 wholesale-on
nsortium to de

a, Bell and Tel

egulatory 

Coleago 
13.docx
o 2014 6

to bid 

nly 
eploy 
us 



op

T

2.3GHz and
pportunity to u

in mobile
through a

There could be
the 2.3GHz
3.4GHz for 

d 3.4GHz repre
unleash a step
e broadband c
a neutral host n

e benefits to re
z band and pa

r a shared neu
n

 

 

R

3
T
b
b
s
s
m

A
m
p
a

I
a
o

H
c
s
n
s
w
n

3

O
s
r
1
d

H
i
m
e
n
a

T
t
v
s
r
M
w
s

esent an 
p change 
apability 
network. 

eserving 
art of the 
utral host 
network. 

Regulatory Cha

C:\Users\

3. Po
The previous s
be stretched to
broadband dem
spectrum shar
scenarios whe
mobile broadb

A neutral host 
model and gen
pragmatic. The
allow its effect

n practical ter
approach may
opportunities f

However, as w
change to mee
spectrum shar
need to mainta
sharing. Hence
wholesale acc
neutral hosts.

3.1 A ne

Our analysis s
structured  wo
reduce the cos
100x demand 
demand was a

Hence, we bel
mportant oppo
more than eno
efficiencies wh
neutral host wo
as explained b

There may be 
here is a risk t

value of the sp
society; it is ba
retail services.
MNOs depend
would not be b
spectrum. The

allenges for the

\802363273\Doc

otential 
section set ou
o breaking poi
mand. Curren
ring may help 
ere only new a
band demand 

model could b
nerate signific
e key is to cre
ts to diffuse th

rms, the best o
y be through a
for introducing

we said above
et future need
ring, shared ne
ain effective c
e, we also set

cess, and high

eutral host n

suggests that, 
ould struggle to
st of meeting d
scenario. This

affordable or n

lieve that the a
ortunity. A sub
ough to allow a
hile leaving sp

would have to b
below in sectio

a case for res
that an auctio
pectrum to a n
ased on the pr
. On the other
ds on both who
bidding on the
e diagram belo

e Future Mobil

uments\A-WORK

regulato
t our analysis 
int in meeting 

nt developmen
in these case

approaches, su
to be met affo

be introduced 
cant benefits –
eate the space
rough the mar

opportunity for
wards of new 

g a neutral hos

 there needs t
s whether the
eutral hosts, o
ompetition in t
t out a potentia
light some of 

network usin

in a situation 
o meet deman
demand: by a
s could be the
not. 

award of the 2
bstantial amou
a neutral host 

pectrum for oth
be appropriate
on 3.4. 

serving spectr
n may lead to

neutral host ne
rovision of wh
r hand, the val
olesale and re
 same basis w

ow provides a 

e Landscape 

K IN PROGRESS
contract\Neutral

ory resp
that the curre
fairly moderat
ts such as act
s, but there ar
uch as neutral

ordably.  

alongside the
 a plurality of 

e for innovation
rket. 

r regulators to
spectrum and

st below.  

to be a debate
correct mode

or some comb
the light of this
al approach to
the key issues

ng 2.3GHz a

where the mo
nd, a neutral h
bout £800 mill

e difference be

2.3GHz and 3.
unt of spectrum
network to tak

her wholesale 
ely regulated to

rum for a neutr
 an inefficient 

etwork only ref
olesale servic
ue of the spec

etail services. 
with regard to t
simple illustra

S\High level spec
l Host Network F

© co

ponses
ent mobile indu
te assumption
tive network s
re realistic, hig
l host network

e current multi
approaches is
n and then co

o facilitate a ne
d we set out s

e on how regu
el is active net
bination of all t
s pressure for
o address this
s in its applica

and 3.4GHz 

obile sector as
host network w
lion over a 10

etween whethe

.4GHz bands 
m (190MHz) w
ke full advanta
operators. W
o protect effec

ral host. Witho
 outcome. Thi
flects part of t

ces and exclud
ctrum to vertic
Hence, the po
the overall eff

ation of the pro

ctrum lobbying\C
Final Ver 1 19121
opyright Coleag

 
ustry structure
ns of future mo
sharing and 
gher demand 
ks, might allow

ple wholesale
s possible and
mpetition wou

eutral host 
ome potential 

ulation should 
work sharing, 
hree. Regulat
r increased 
, regulated 

ation to sharing

spectrum 

s currently 
would significa
 year period in
er this level of

could be an 
will be availabl
age of spectru
e reiterate tha
ctive competit

out reservation
is is because t
he value to 
des the value 
cally integrated
otential users 
ficiency of the 
oblem. 

Coleago 
13.docx
o 2014 7

e may 
obile 

w 

er 
d 
uld 

ors 

g and 

ntly 
n our 
f 

le, 
um 
at the 
ion, 

n, 
the 

of 
d 



s
th

If spectrum i
spectrum c

should be a

The best me
spectrum may
here are additi

that an auct

is not reserved
caps (if there 
applied to neu

chanism to aw
y not be an auc
tional sources 
tion may not b

 

 

R

I
i

S

 

I
b
a
o
c

T
a
w
r
is

A
t
c
s
b

A
m
a
w
a

F
lo
s
b

1

2

d, looser 
are any) 

utral host 
bidders. 

ward this 
ction, as 
of value 

bring out. 

Regulatory Cha

C:\Users\

llustration of d
ntegrated MN

Source:  Coleag

n theory, the d
bidder credits.
appropriate bid
of 800MHz and
complex as a r

The precise am
analysis on the
we suggest tha
reserved for a 
s a strong risk

Although we c
hat Ofcom ma

caps are applie
spectrum awa
bidders than th

A beauty conte
may be able to
auction. For ex
which will affec
as commitmen

Further, if the 
ow, the rationa
strategic beha
bidders. 

 http://stakehold
 http://stakehold

To
ta

l s
pe

ct
ru

m
 v

a
lu

e

allenges for the

\802363273\Doc

differences in 
Os 

go 

disparity betw
 However the 
dder credit, as
d 2.6GHz1; th
result.  

mount of spec
e potential spe
at a proportion
neutral host. 

k that fragmen

consider that th
ay reach a diff
ed, as Ofcom 
rd2, a more fle
he 36% of tota

est (or a hybri
o reveal sourc
xample, it cou
ct the value th
nts to provide 

number of pot
ale for holding

aviour, particul

ders.ofcom.org.
ders.ofcom.org.

Vertically
integrated

MNOs

e Future Mobil

uments\A-WORK

spectrum valu

ween neutral ho
regulator may

s Ofcom notes
e award of the

ctrum to be res
ectrum require
n of the 3.4GH
Since only 40

nting this band

here is a good
ferent conclus
has suggeste

exible spectrum
al spectrum no

d approach) m
ces of value th
uld assess fact
hat retailers de
capacity, cove

tential particip
g an auction is
arly given the 

 

uk/consultation
uk/consultation

N

o

y 
d

R

e Landscape 

K IN PROGRESS
contract\Neutral

uations of a ne

ost and other 
y face significa
s in the contex
e spectrum ma

served will nee
ements for a n
Hz band and a
MHz is availa
 would signific

d case for rese
ion. In that ev

ed in its Consu
m cap should 
oted in the Co

may be a good
at would be le
tors such as p
erive from usin
erage and the 

pants in an aw
s weaker beca
likely interrela

s/award-800mh
s/2.3-3.4-ghz/  

Neutral 
host 

operator

Retailers

S\High level spec
l Host Network F

© co

eutral host and

bidders could
ant scope for 
xt of its statem
ay become un

ed to be resol
neutral host ne
all of the 2.3G
able at 2.3GHz
cantly reduce 

erving spectru
vent, we propo
ultation on the
be applied fo

onsultation. 

d alternative to
ess easily cap
potential innov
ng the neutral 
e speed of rollo

ward for reserv
ause of the str
ationships bet

hz-2.6ghz/statem

Gap 
valua

ctrum lobbying\C
Final Ver 1 19121
opyright Coleag

d vertically 

 be addressed
error in setting

ment on the aw
nnecessarily 

ved after furth
etwork. Howev
Hz band shou
z, we believe t
efficiency. 

m, we recogn
ose that if spec
e 2.3 and 3.4G
r neutral host 

o an auction a
tured in an 

vation and fact
host network 

out. 

ed spectrum i
rong incentives
tween potentia

ment/  

in auction 
ations

Coleago 
13.docx
o 2014 8

d by 
g an 

ward 

her 
ver, 
uld be 
there 

nise 
ctrum 

GHz 

and 

tors 
such 

s 
s for 
al 



A 
c

c

pe

se

rollout obligat
condition coul

for netwo
challenging to

A neutral ho
could increas

wid

Fragmenting
beca

erformance at

Linking the a
provision of a
most efficien

ecure the wide

tion or use-it-o
ld provide a sa
ork rollout, but

o implement ef

ost network in 
se efficiency a
der benefits to 

g 700MHz is in
ause it leads t
t cell edges an

b

award of 700M
a PPDR netwo
nt and effective
er social bene

providing

 

 

R

A
s
o
b
c
t
b

I
it
w
a
p
c
r
is

I
c
l
c
w

3

W
n
R
a
t
2
t

I
b
P

O
7
p

T
b
p
c

D
t
7
t
t
P

G
H
a
b
s
s

A
t

or-lose-it 
afeguard 
t may be 
ffectively 

700MHz 
and bring 

society. 

nefficient 
o poorer 
nd within 
uildings. 

MHz with 
ork is the 
e way to 

efits from 
g PPDR. 

 

Regulatory Cha

C:\Users\

A neutral host 
services by de
operators. How
behave anti-co
competing who
argeting the ro

business to the

f these risks w
t could be imp
would focus on
appropriate. In
predict where 
challenging. U
rollout obligatio
ssue.  

n summary, im
challenging. F
imit deployme
competitively w
with a genuine

3.2 Alloc
PPD

We believe tha
neutral host ap
Relief (PPDR)
and allowing th
he spectrum, 

2x10MHz for P
hat the neutra

n our view, th
benefits to soc
PPDR use is u

Our research s
700MHz would
particularly giv

This is becaus
be able to prov
performance e
challenging, at

Discussions ar
hese discussi

700MHz would
hat requiring t
he 700MHz ba

PPDR and cou

Government c
However, it wi
and operate a 
between the tw
spectrum for c
separate publi

A commercial 
he PPDR serv

allenges for the

\802363273\Doc

network shou
eploying its ne
wever, there is
ompetitively ei
olesale netwo
ollout of the n
e detriment of

were material, 
plemented effe
n providing ca
n theory, the re
and how muc

Use-it-or-lose-it
ons, but would

mposing a roll
urther, in our j

ent of the neut
would have to
e desire to imp

cation of 70
DR network

at the 700MHz
pproach, in co
) service. The 
he neutral hos
say 2x30MHz

PPDR with or 
al host operato

is could lead t
ciety from use 
unlikely. 

summarised a
d be more effi
ven the high le

se a network w
vide a higher m
end-user appli
t cell edges an

re currently un
ons are succe
d be considera
the neutral ho
and is an effic
uld generate c

could decide to
ll be much mo
PPDR service

wo. Linking the
commercial us
c procuremen

operator migh
vice viable, ho

e Future Mobil

uments\A-WORK

uld have an inc
twork as fast a
s a risk that a 
ither: by acqu

ork by another 
eutral host ne
f retail compet

a rollout oblig
ectively. Since
apacity, a blan
egulator would

ch additional ca
t conditions m
d likely encou

out obligation 
judgement, th
tral host netwo
 be considera

plement the ne

00MHz spect

z band also re
onjunction with
arrangements

st to dynamica
z of the 700MH
without dynam

or was require

to more efficie
of the 700MH

above indicate
cient than spli

evels of deman

with access to 
minimum leve
cations, partic
nd inside build

nderway over 
essful, the cos
ably lower due
st network to 

cient and effec
considerable v

o fund the dep
ore efficient fo
e than a sepa
e provision of 

se is also likely
nt process.  

ht not need the
owever, award

e Landscape 

K IN PROGRESS
contract\Neutral

centive to max
as possible to
neutral host o
iring the spect
operator (anti
twork on the n
titors.  

gation could he
e a neutral hos
ket coverage 
d need to seco
apacity was n

might appear to
nter similar pr

for a neutral h
e risks that an

ork appear low
ble for it to be

eutral host mo

trum to neu

epresents a go
h providing a P
s could vary fro
ally share the s
Hz band for a 
mic sharing. In
ed to build and

ent spectrum u
Hz band, partic

es that a share
tting 700MHz 
nd expected in

a larger amou
el of service, w
cularly where p
dings.  

allocating 700
sts of setting u
e to internation
provide and o

ctive way to de
value for socie

ployment of PP
r a commercia
rate provider b
the PPDR ser

y to be signific

e full 2x30MHz
ding the full am

S\High level spec
l Host Network F

© co

ximise its prof
o meet deman
operator could
trum to preven
i-competitive h
needs of its do

elp address th
st network in 2
obligation wo
ond guess the
eeded which w
o be a simpler
roblems in fully

host in this sp
nti-competitive
w: the benefits
e worth outbidd
odel.   

utral host ne

ood opportunit
Public Protecti
rom allocating 
spectrum to a
neutral host n

n each case, w
d operate the P

use and increa
cularly if direct

ed neutral hos
z among sever
n the future.  

unt of 700MHz
which would su
providing cove

0MHz spectru
up a UK PPDR
nal harmonisa

operate the ne
eliver a mobile
ety.  

PDR at 700MH
al 700MHz op
because of th
rvice to the aw

cantly faster an

z of 700MHz t
mount to a neu

ctrum lobbying\C
Final Ver 1 19121
opyright Coleag

fits from whole
d from other 
 have incentiv
nt deployment
hoarding) or 
ownstream 

his issue, assu
2.3 and 3.4GH
uld not be 

e market, i.e. t
would be 
r alternative to
y addressing t

pectrum could 
e behaviour m
s of behaving a
ding an opera

etwork and 

ty to apply the
ion and Disast
the band to P
 split allocatio

network and 
we would sugg
PPDR network

ase the wider 
t public fundin

t network at 
ral networks, 

z spectrum wo
upport higher 
erage is 

m for PPDR. I
R network at 
ation. We belie
twork for PPD

e data network

Hz directly. 
erator to deplo
e synergies 
ward of 700MH
nd cheaper th

to make provi
utral host prov

Coleago 
13.docx
o 2014 9

esale 

ves to 
t of a 

uming 
Hz 

o 

o 
the 

be 
ight 
anti-
tor 

e 
ter 

PPDR 
n of 

gest 
k. 

ng for 

ould 

If 

eve 
DR in 
k for 

oy 

Hz 
an a 

ding 
vider 



ap

O
ex

un

In 

sho

be

off

A coverage
pplied to 700M

promote wi

Operators sho
xisting spectru

nder the same 

view of the ad
host netw

ould be impos
competiti

enefits are pas

As part of
framework, th

fer services on
basis and pub

e obligation sh
MHz as a safe
idespread dep

uld be allowed
um with a neu
regulatory fra

dvantages of a
work, regulated
sed to ensure e
tion and that e
ssed onto con

f the regulated
he neutral hos
n a non-discrim
blish a referen

 

 

R

m
h
t

T
A
s
h
b
p

T
t
o

3

T
s
g
p

3

3

A
a
a
p
it

H
n
e
d
e
e

W
m
lo
r
t
c
m
M

T
s
r
n
r
c

T
M
f

N
i

hould be 
guard to 

ployment 

d to pool 
utral host 
amework 

a neutral 
d access 
effective 

efficiency 
nsumers. 

d access 
st should 
minatory 

nce offer. 

Regulatory Cha

C:\Users\

minimises the 
host financially
he most valua

There is a cas
Although cove
spectrum in th
host network w
by any individu
performance in

The precise fo
he date, when

of usage and s

3.3 Poo

There may als
spectrum awa
given this flexi
protect consum

3.4 Prom
thro

3.4.1 Neut

Although the n
available mobi
additional capa
performance. T
t may be able 

Hence, we bel
neutral host ne
example, anti-
downstream re
excessive pric
effective comp

We do not con
market at this 
ooking nature
recognised tha
he ability to pr

cannot easily b
mobile compet
Mobile, Orang

The neutral ho
so that compe
receiving a poo
neutral host (a
reference offer
conditions und

The range of s
MVNOs, MNO
further work w

Non-discrimina
mplemented a

allenges for the

\802363273\Doc

risk that the b
y unviable, giv
able use of the

se for applying
erage obligatio
e UK, 700MH

would have sig
ual operator; h
n areas where

ormat of the 70
n there is more
service quality

ling of exist

so be efficienc
rded for a neu
bility as long a

mers and com

moting effec
ough regulat

tral host netw

neutral host ne
ile spectrum, t
acity (followin
The neutral ho
 to provide the

lieve there is a
etworks to gua
-competitive b
etail business

cing. Imposing
petition and en

nsider that it is
point or to car

e of our concer
at competition
rovide wholes
be replicated b
tition for the a
e merger in th

ost should be r
etitors are not d
orer quality w

assuming there
r setting out th

der which they

services offere
Os, etc. and sh
will be needed 

ation can take
aspects of two

e Future Mobil

uments\A-WORK

burden of build
ven that we be
e spectrum.  

g a coverage o
on was applied
z has better p
gnificantly mo
hence it could 
e the network 

00MHz covera
e detailed info
y. 

ting spectru

cy benefits from
utral host netw
as the neutral 

mpetition as se

ctive compe
ted wholesa

works 

etworks descr
they could hav
g the capacity
ost may be ab
em at lower co

a strong case 
ard against the
ehaviour could
(if the neutral
 access regula

nsuring cost ef

s necessary to
rry out a mark
rns. Both Ofco
 concerns cou

sale services t
by competitors

award of 800M
he UK. 

required to pro
disadvantaged
holesale servi
e is one). The
he wholesale s
y are offered.

ed should cove
hould be offere
to assess the

e different form
o forms of non

e Landscape 

K IN PROGRESS
contract\Neutral

ding the PPDR
elieve award th

obligation to th
d to the license
propagation ch
re spectrum th
deliver signifi
is coverage lim

age obligation 
ormation on fut

um for a sha

m pooling exis
work. We belie

host network 
t out in more d

etition in the
ale access  

ibed above wo
ve significant a
y crunch), high
ble to deliver h
ost than other 

for imposing r
e risk of an ad
d take the form
host is not so

ation should b
fficiencies are

o define precis
et review, par

om and the Eu
uld arise if a lim
hat give them 
s. For exampl

MHz and 2.6GH

ovide services
d either throug
ce than the do
 neutral host s
services offere

er the differing
ed at a range o
specific need

ms and, in fixed
-discrimination

S\High level spec
l Host Network F

© co

R network mak
he full 2x30MH

he neutral host
ee of one bloc
haracteristics a
han the amou
cantly better e
mited. 

will need to b
ture end-user

ared neutral 

sting spectrum
eve that operat

is appropriate
detail below. 

e context of 

ould only cont
advantages in
h quality cover
higher volumes

wholesale ne

regulated who
dverse effect o
m of discrimin
olely a wholes
benefit consum
e passed onto 

sely the releva
rticularly given
uropean Comm
mited number
an advantage
e, Ofcom’s as
Hz and the EC

s on a non-dis
gh excessive p
ownstream bu
should be req
ed, their prices

g needs of pro
of geographic

ds of the marke

d network reg
n: 

ctrum lobbying\C
Final Ver 1 19121
opyright Coleag

kes the neutra
Hz is likely to 

t network. 
ck of the 800M
and the neutra
nt of 800MHz 
end-user 

be decided clo
r demand in te

host netwo

m with new 
tors should be
ely regulated t

greater sha

trol a part of th
n providing 
rage and end-
s and quality, 

etworks.  

olesale access
on competition
ation in favou
ale provider) o

mers by promo
consumers. 

ant wholesale 
n the forward 
mission have 
r of operators h
e in the marke
ssessment of f
C’s review of th

scriminatory ba
pricing or by 
usiness of the 
uired to publis
s and the tech

oviders such a
al levels, how
et. 

ulation, Ofcom

Coleago 
13.docx
o 2014 10

al 
be 

MHz 
al 
held 

ser to 
erms 

ork 

e 
to 

aring 

he 

-user 
and 

s on 
n. For 
r of a 
or 
oting 

have 
et and 
future 
he T-

asis 

sh a 
hnical 

as 
wever 

m has 



Re

an

egulated acce
based on cos

recovery in th
alternative 

Cost orient
based on eff

nd allow for ap

ess charges sh
st orientation a

he absence of 
competitive co

ted charges sh
ficiently incurre
ppropriate rec

commo

 

 

R





I
s
c
f

O
o
b

S
c
v
b
v
s

C

A
b
s
t

W
o
e
C
S

R
m
a
b

H
o
b
n

C
c
o

I
r
f
d
s

M
s
m

W
f
t

hould be 
and cost 
a strong 
onstraint 

hould be 
red costs 
covery of 
on costs. 

Regulatory Cha

C:\Users\

 A strict form
competitor

 A weaker f
conditions 
e.g. this co
reflected d
service to d

n our view, se
service is prov
customers incl
form of non-dis

Ofcom has de
of existing proc
believe this is 

Some price dis
competitive eff
volume discou
business is no
view is that it m
subject to thes

Consistency w

A form of EOI 
but is not appl
standard of un
he major impa

We consider th
oriented, and s
ensure that eff
Cost orientatio
SMP operators

Regulators hav
minus pricing a
alternative pro
but not so stro

However, we b
orientation and
be reviewed la
networks woul

Cost oriented 
costs (LRIC) o
other issues th

n order to allo
recover efficie
for anti-compe
disproportiona
segment of the

Margin squeez
set at levels th
making reason

Where the pro
future demand
he rate of retu

allenges for the

\802363273\Doc

m of non-discr
rs as to a dow

form – “no und
offered can re

ould mean tha
ifferences in t
different custo

ervices should
vided using the
luding a neutr
scrimination.

parted from E
cesses, e.g. le
unlikely to be 

scrimination m
fects. For exa

unts should on
o more than th
may be sufficie
se reservation

with fixed tel

was impleme
ied to some p

ndue discrimin
act is on allow

hat regulated 
should allow c
ficiency benef
on also reflects
s.  

ve imposed le
and/or margin

oviders has be
ong as to entire

believe that th
d that it is bett
ater in the light
ld develop. 

prices should 
of the wholesa
hat can be con

ow for efficient
ntly its commo

etitive purpose
ately from som
e downstream

ze tests can a
hat would prev
nable returns. 

ovision of regu
d is uncertain, 
urn used to ca

e Future Mobil

uments\A-WORK

rimination – ex
nstream busin

due discrimina
eflect differenc
t difference in
he underlying

omers. 

d be provided o
e same netwo
ral host’s down

EOI where it wo
eased lines de
the case for t

may be econom
mple, the EC 

nly be accepta
e highest give
ent to require 
s. 

lecoms regul

nted in the BT
roducts e.g. P

nation as set o
wing some pric

access charge
cost recovery, 
fits from neutra
s the EC’s gui

ess onerous co
n squeeze test
een considered
ely remove the

he risks to com
ter for consum
t of more infor

be based on 
ale services pr
nsidered in se

t cost recovery
on costs; how

es – for examp
me services in 
m market. 

ddress this ris
vent downstrea

 

ulated wholesa
EC and Ofco

alculate access

e Landscape 

K IN PROGRESS
contract\Neutral

xactly the sam
ness; and  

ation” i.e. that 
ces between c
access charg
long run incre

on an equivale
ork component
nstream busin

ould have req
elivered by leg
he neutral hos

mically efficien
suggests that
ble if the disco

en to a third pa
that prices are

ation 

T Undertakings
PPCs. Along-s
ut in its Discri

cing flexibility. 

es for neutral 
in order to pro

al host networ
delines on reg

onditions than
ts, where the c
d strong enoug
em. 

mpetition are s
mers to take a 
rmation on how

the efficiently 
ovided. In add
tting regulated

y, the neutral h
ever there is a

ple, if common
order to limit c

sk by ensuring
am competitor

ale services is 
m allow scope
s charges. Thi

S\High level spec
l Host Network F

© co

me service is p

differences in
customers, bu
ges could be a
emental costs

ence of inputs
ts, to the sam

ness. This rela

uired extensiv
gacy technolog
st network. 

nt if it does no
t differential pr
ount offered to
arty access se
e not unduly d

s in 2005 and 
side this Ofcom
mination guid

host networks
omote effectiv
rks are passed
gulated whole

n cost orientati
competitive co
gh to limit com

sufficient to jus
precautionary
w competition

incurred long 
dition to LRIC 
d prices. 

host should be
a risk that this
n costs were re
competition in

g that wholesa
rs of the neutr

subject to risk
e to reflect inv
is has been a 

ctrum lobbying\C
Final Ver 1 19121
opyright Coleag

provided to 

 terms and 
t not unduly s

allowable if the
 of providing a

s (EOI) basis, 
e timescales t

ates to a stricte

ve re-engineer
gies. However

ot have anti-
ricing in the fo
o a downstrea
eeker. Our init
discriminatory,

is applied in N
m applies the 
elines of 2005

s should be co
ve competition
d onto consum

esale pricing fo

ion, such as re
onstraint from 
mpetition conc

stify cost 
y approach tha
n from alternat

run incremen
there are sev

e allowed to 
could be abu

ecovered 
 a particular 

ale charges are
ral host from 

k, particularly 
estment risks 
particular issu

Coleago 
13.docx
o 2014 11

o – 
ey 
a 

i.e. 
to all 
er 

ring 
r, we 

orm of 
am 
ial 
, 

NGA, 

5 – 

ost 
n and 
mers. 
or 

etail 

cerns, 

at can 
tive 

ntal 
eral 

sed 

e not 

if 
in 

ue 



Ac
s

c
ac

o

ctive network 
sharing could 

h

Where the
competition, re
ctive network 
on condition o

sharing and s
complement a

host network a

ere is a materia
egulators shou
and spectrum

of regulated wh

 

 

R

w
A

O
t
f
m
t
f
i

C

T
w
O
V
s

3

A
t
c
c
C
t

S
s
o
w

H
w
r
t
t
o
a

 

spectrum 
a neutral 

approach 

al risk to 
uld allow 

m sharing 
holesale 
access. 

Regulatory Cha

C:\Users\

with the pricing
Access.  

Our initial view
he appropriate

further investig
market is, and
he lower the n

freedom to tria
nvestment. 

Consistency w

The pricing of 
wholesale broa
Ofcom has allo
VULA where th
significant inve

3.4.2 Activ

Active network
he degree to w

could be share
coordinate in t
Concerns over
he wholesale 

Such concerns
structured, so 
operational co
which operato

However, give
with fairly mod
regulators sho
here is a mate
hat the shared

our recommen
and the efficie

allenges for the

\802363273\Doc

g of “passive” 

w is that allowi
e rate of retur
gation closer t
 the better un
need to allow 
al different pric

with fixed tel

many of BT’s 
adband acces
owed more fle
he market is in
estment is nec

ve network s

k sharing and 
which informa
ed. Greater inf
the retail mark
r competitive i
market.  

s could be mit
each case wil

ontrol of the ne
rs can share s

en that greater
derate assump
ould encourage
erial risk to co
d network is s
ndations for ne
ncy benefits o

e Future Mobil

uments\A-WORK

products, e.g

ng for investm
n for a neutra
to the time. Th
derstood the p
pricing flexibil
ces to see how

lecoms regul

regulated wh
ss to business
exibility in prici
n its early stag
cessary.  

haring and s

spectrum sha
ation, such as 
formation sha

ket which could
intensity will b

tigated by the 
ll have to be ta
etwork to a thir
sensitive infor

r network and 
ptions of future
e active netwo
mpetition, reg
ubject to regu

eutral host net
of sharing to b

e Landscape 

K IN PROGRESS
contract\Neutral

. access to du

ment risk may 
l host network

he more develo
potential evolu
ity in regulatin
w it affects dem

ation 

olesale produ
 connectivity /
ng “active” NG
ges, demand i

spectrum sha

aring raise com
traffic patterns
ring creates th
d result a redu

be heightened 

way network o
aken on its ow
rd party may s
mation. 

spectrum sha
e mobile broad
ork sharing an
ulators should
lated wholesa

tworks. This w
e realised bot

S\High level spec
l Host Network F

© co

ucts and fibre 

not have a sig
k, though this m
oped the mob
ution of deman
ng wholesale p
mand) in orde

cts from curre
/ leased lines 
GA wholesale
is highly unce

aring 

mpetition conc
s and future n
he potential fo
uction in comp
if competition

or spectrum s
wn merits – for
sufficiently lim

aring seem alm
dband deman

nd spectrum sh
d allow sharin
ale access on 
will address co
th for operator

ctrum lobbying\C
Final Ver 1 19121
opyright Coleag

in Next Gener

gnificant impac
may benefit fr

bile broadband
nd and revenu
prices (e.g. the

er to stimulate 

ent generation
is cost oriente
products suc
rtain and 

cerns, because
etwork plans, 

or operators to
petitive intensi
n is already we

sharing was 
r example, giv
it the extent to

most essential
d, we believe 
haring. Where
g on the cond
a similar basi

ompetition con
rs and consum

Coleago 
13.docx
o 2014 12

ration 

ct on 
om 

d 
ues, 
e 

 
ed. 
h as 

e of 

o 
ity. 
eak in 

ving 
o 

 even 
that 

e 
ition 
s as 
cerns 

mers.  


