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1. Introduction

11

1.2

1.3

1.4

15

In this volume we set out the findings of our review of wholesale leased line services,
known as the Business Connectivity Market Review (BCMR). The review sissesse
competition for wholesale leased lines throughout the UK up to April 2021. Where we find
an operator to have market power, we impose remedies that address our competition
concerns, protect consumers, and promote competition.

We have explained in Voluniethe broader context for this review, that we must set out
K2g GKS odzaAiySaa O2yySOGA@AGE YIFNL SO oAff
market power over the next two years, and reflects the wider strategy of securing network
investment by prenoting competition to deliver longerm consumer benefits.

Consumer demand for dataungry services, business demand for secure,-bjgged
connections, and the rollout of new 5G mobile networks all increase the need for
investment in our telecoms infragtcture. This demand, facilitated by our work to make it
cheaper and easier to build new networks, provides a potential-teng solution to our
competition concerns in markets where BT has significant market power (SMP). New multi
service fibre networksvill help to meet the needs of consumers, businesses and the
telecoms providers that serve them.

In this review we have imposed regulation that reflects competition in the geographic
markets identified. We have relaxed regulation in areas where BT facgsatition from
two or more rival networks. In areas where BT faces competition from fewer than two
rivals, we have imposed regulation that provides protection for customers who rely on
wholesale inputs from BT and, in line with our strategy to promote petition from rival
networks, gives investors confidence to make kbeign commitments.

In setting priceswe have considered maintainirigcentives for rivals to invest in new
networks and protecting BT customers from excessive prices. By capping prices at current
levels, we have addressed both our immediate concern that BT could charge excessive
prices and our longer term goal of promoting competition.

08
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Our key decisions and conclusis are:

We have defined two product markets for contemporary interface (Cl) services
(connections over fibre typically using an Ethernet interface):

9 ClI Access services, which are the connections teused business sites (such as office
buildings or mobile base stations); and

1 Cl Interexchange connectivity services, which consists of the connections between BT
exchanges in different geographic arg¢asch as between towns and cities).

For each of these we have identified a single product market covering all bandwidths.

In the CI Access services market, we identify separate geographic markets, based on
network competition. We have concluded that BBI&MP in Cl Access services in each of
the geographic markets we have identified across the UK, except in the Central London
Area (CLA) and the Hull Area.

In the CI Inte'exchange connectivity services markets, we have decided that BT has SMP
at its exchages where it faces competition from fewer than two other operators.

We have decided to remove all regulation from legacy traditional interface (TI) services.

This overview is a simplified higlevel summary only. The decisions we hataken, and
our reasaing are set out in the full document.

The key remedies we are imposing in these markets are:
For ClI Access services:

9 In areas where BT faces competition from two or more rivals, we are imposing
minimal price controls and removing standards for qualitgervice.

9 In areas with limited competition (BT Only or BT+1 competitor), we are keeping prices
flat and have strict standards for quality of service at all bandwidths.

In the CI Intetexchange connectivity markets:

9 At exchanges where BT faces competitiom fewer than two competitors, we are
keeping prices flat and have strict standards for quality of service at all bandwidths.

1 At exchanges where BT faces no competition and there are no rival networks close by,
we require BT to provide access to dakikdiat cost

This overview is a simplified higlevel summary only. The decisions we hataken, and
our reasoning are set out in the full document.

1.6 In the Hull Area, where KCOM is the incumbent, we have found KCOM has SMP for
wholesale services, but noriger has market power for retail services. So, we are
withdrawing all retaHlevel regulation, but maintaining wholesale regulation.
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Our market analysis

1.7 In this review, we differentiate between the services BT provides to connectisgdsites
(Cl Accesservices), and the core and backhaul services that connect between its
exchanges (ClI Intexxchange connectivity services) as illustrated in Figure 1.1.

Figure 11: Access, backhaul, and core connectivity

End-user Access Backhaul Cor Go Backhaul Access End-user
site aggregat|on aggregatlon nc?dz nodz aggregatnon aggregatlon site
node node node node
Access Care Access
connections Backhaul connectlons connection Backhaul connectlons connections
Cl Accesservices
1.8 Once a supplier has connected its network to a customer site (such as an office), it can

offer services at any bandwidth and can change between providing different bandwidths
quickly and at minimal cost. We therefore find a single product marketl dandwidths
for CI Access services.

1.9 To understand how competition varies geographically we have divided the UK into areas
based on the number of competing networks. We categorise the areas as:

1 BT Only;
1 BT+1 competitor; and
1 BT+2 or more competitorshigh network reach (HNR) areas

1.10 We have analysed the high network reach areas in particular detail.

1.11 The potential for competition increases the more networks a customer has close to their
LINBYA&aSad | 26SOSNE 6KAT S A ydjsh&tistBneesid A & LINE
connect new customers, in practice they rarely do so. We find that it is only in the CLA that
rivals use their own networks to a large extent. Although BT has a relatively high market
share in the CLA, we expect these widespraaal networks to impose a competitive
constraint on BT. The unrestricted passive infrastructure access remedy we have imposed
will further enhance their ability to do sd/Ve find that effective competition in the ClI
Access services market is limited t@tBLA and that BT has SMP in the rest of the UK,
excluding the Hull Area.

2See Volume 1, the Passive Infrastructure Market Review (PIMR).
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Cl Interexchange connectivity services

1.12 To use wholesale access remedies (whether for home broadband or for leased lines),
telecoms providers need to connect their own networks toeR@hanges. This connectivity
is critical to the effectiveness of our remedies in the Cl Access services market.

1.13 BT has almost 5,600 lo@tchanges anthces competition from fewer than two
competitors at around 5,000 of these. As a result of our amglyg have concluded that
BT has SMP at these locations.

Legacy services

1.14 The market for low bandwidth (up to 8 Mbit/s) legacy traditional interface (TI) leased lines
is declining rapidly. We have decided that regulation is no longer justified for teegees
and we are deregulating low bandwidth TI services throughout the UK, including the Hull
Area.

Our remedies

1.15 Accesshased competition, which has been the focus of our previous reviews, has been
successful in driving retail competition but it can ogtyso far and depends on continuous
regulation of an incumbent monopolist. Given the ongoing investment in new fibre
infrastructure, we think our new approach will deliver greater benefits for consumers, by
providing a potential longerm solution to ourcompetition concerns. The remedies we
impose in this review must ensure that competing providers can have confidence in the
investments they have already made and have planned, and will continue to build their
own networks where it is economic to do sohat than buying wholesale services from
BT.These remedies are summarised in Tableah@ described in more detail below.

Reducing regulation where there is more competition

1.16 Our geographic analysis for Cl Access services shows there are places outSielettak
London Area where BT faces competition from two or more rivals. These high network
reach areas include parts of Birmingham, Bristol, Edinburgh, Glasgow, Leeds and
Manchester.

1.17 While we find that BT has SMP in these areas, we think the extentrgdetition from
rival networks justifies lighter regulation. We have not imposed a charge control or quality
2F aSNWAOS aidlyRIFINRa FT2N . ¢Qa ¢gKz2ftSartsS a
incentive to build their own networks, enabledby@8 da G2 . ¢Qa RdzOGa |

SN
Y R

Protecting customers where network competition is unlikely

1.18 Where BT does not face competition from two or more rivals, the prospects for-stromt
competition are low, although this may change as duct and pole access becomes
established. In these areas, we have fixed current prices for active services to protect
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planned investments.
1.19 Fixing prices at current levels also addresses owiBp&ompetition concerns for services
at speeds over 1 Gbit/s. We expect demand for these services to continue to grow as
networks expand and data consumption increagéscluding mobile networks increasing
their capacity to facilitate 5G rollout. Weeaconcerned that BT might selectively increase
prices for services over 1 Ghit/s where competition is weak oradstent, and reduce
prices to give it a competitive edge in areas where competition is more likely to emerge.

Dark fibre for interexchangeconnectivity

1.20 We are imposing unrestricted passive infrastructure access to the Openreach network,
which we expect will enable netwotthased competition in a significant proportion of the
UK to emerge over time.

1.21 There are some areas where duct and poleeasds unlikely to have a material impact on
competition. In the BCMR, we have focused on kgechange connectivity routes from
the drca 3,700 exchanges where BT faces no competition from rival operators and there
are no rival networksvithin 200m makng network extensions unlikely. Rival networks are
too far from these exchanges to make it economically viable to serve them, even with duct
and pole access. This means telecoms providers who purchase wholesale access services
from these exchanges have ohoice but to use BT as their supplier. Given the low
likelihood of network competition, we are imposing a requirement for dark fibre at cost for
inter-exchange circuits that connect to these locations.

1.22 We have decided not to extend threquirement for dark fibre further in this review, to
allow the market to develop in areas where we think our unrestricted duct and pole access
proposals will stimulate investment in new networks.

1.23 Nonetheless, it is likely there will be other areas whewetdand pole access will not lead
to greater network competition. In 2021, when we conduct our widaging review, we
will assess additional areas where dark fibre may be an appropriate remedy.

Continuing controls over quality of service

1.24  Inourview,theNB 3 dzt A2y 6S Lldzi Ay LX I OS AYy wHnmc Aa
encouraging. However, it is too early to relax or withdraw quality of service regulation.
Performance can and should continue to improve, and we are imposing regulation that
broadly maintains the current regulated quality standards for the next review period.

Amendments following consultation

1.25 For the most part we have decided to impose the remedies we proposed in our
consultation. However, we have made the following changesrastdt of the
consultation:
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1 We have refined the scope of our dark fibre remedy (see Section 12). BT will not be
required to provide dark fibre from 566 BT Only exchanges with a rival network
within 200m. We have also provided guidance on appropriate digtdimits.

1 We have changed the timeframe for the implementation of our dark fibre remedy.
2S KIS RSOARSR (2 NBIdANB | Waz27Fd €I dzy OK(
iKS O2yRAGAZ2YAa 2F (GKA& adl G§SYSyniary02YS Ay iz
2020 (see Section 12 and Annex 17).

1 We have refined the scope of our interconnection remedies. BT will no longer be
NEIljdZA NBR (2 LINPGARS G/ dzad2YSNI { AGSR | yR2¢
for existing circuits (see Section 14).

1 We have mde a small change to the requirements relating to notification of changes
to charges, terms and conditions of network access (see Section 11).

1 We have made small changes to our quality of service requirements (see Section 15).

Table 1.2: High level summarof our proposed remedies

Cl Interexchange connectivity Cl Access services market
markets

Level of 5 BT+1 BT+2 or BT+1 BT+2 or more
competition

T Onl BT Onl
4 other more 4 other (HNR areas)

Outside CL CLA

Active services Cap at current prices Cap at current price Fair
at all None N None
bandwidths QoS standards QoS standards | pricing
Price at cog
Dark fibre®) QoS None None None None None None
standard$’

(1) From BT Only exchanges, where no rival network is within 100frof@) April 2020.
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2. Background

2.1 In this section we:

1 summarise the current regulation in business connectivity markets, and explain how
0KS /2YLISGAGAZ2Y | LIISFE ¢NRAROodzy f Qa 0¢ NROGdzy |
in our 2016 review have informed tlapproach we have taken in our analysis; and

1 explain the market review process and legal framework, and address stakeholder
comments on our approach.

Summary of existing regulation

2.2 Our last review of the business connectivity markets concluded in 2016 CMR
Statement):
2.3 We defined a single product market for contemporary interface symmetric broadband

origination (CISBO, or CI) services of all bandwidths, on the basis that a chain of

substitution linked all such services, and that they can all be pedviging the same

physical access infrastructure. This market excluded certain lines connecting BT exchanges

FYR OF NNASNJ ySdziiN} £ RFEGF OSyiNBaz ¢#¢KAOK ¢S N
2.4 A key implication of our product market finding was that thegree of choice of

alternative infrastructure was the main determinant of the effectiveness of competition in

the supply of ClI services in a given area. We used detailed data on the location of telecoms

network infrastructure to examine competitive cotidns by geography. This allowed us to

distinguish between areas with different competitive conditions.

2.5 Based on the differences in competitive conditions between geographic areas, we defined
four distinct geographic markets: the Central London Area (@hé\).ondon Periphery, the
Hull Area and the Rest of the UK (RoUK).

2.6 We found:

1 that no telecoms provider had SMP in the provision of retail leased lines outside of
the Hull Area;

9 that no telecoms provider had SMP in the CLA, and removed existing regutatio
that area;

1 that the extent of competition in the CI core had increased, and deregulated a
number of BT exchanges and carrier neutral data centres accordingly;

1 that BT had SMP in the wholesale CI services market in the London Periphery and in
the RoUKIn those markets, we imposed a package of remedies on BT including a
requirement to provide dark fibre accessind

3 Ofcom, 2016Business Connectivity Market Revieecessed 20 May 2019].

4Our current assessment of the equivalent of the ClI core can be found in our discussion-ekaitange connectivity,
which isfound in Section 7.

5See Section 3.
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1 that KCOM had SMP in the CI services market in the Hull Area at both the retail and
wholesale levels, and imposed appropriate remedies.

2.7 We defined a separate product market for traditional interface (TI) services, as we had in
previous reviews, because we found there was little prospect of competitive entry in the
provision of these legacy products, as volumes were declining. We definegetwgyaphic
markets for Tl: the UK excluding the Hull Area, and the Hull Area. We deregulated very low
bandwidth (below 2 Mbit/s) retail Tl leased lines in the UK excluding the Hull Area, and
wholesale Tl services over 8 Mbit/s in the UK and in the Hedl.Ar

Appeal

2.8 BT appealed on various issues related to the 2016 BCMR market definition and remedies.
¢KS ¢NAOdzylf KSFENR . ¢Q& FLIWISFE Ay NBtlFGA2y i
its judgment on 10 November 2017 (BCMR Judgment), in which ituttmttthat Ofcom
had erred in:

(1) concluding that it was appropriate to define a single product market for CISBO services
of all bandwidths on the basis of a chain of substitution;

(2) concluding that the RoUK comprises a single geographic market; and

(3)its determination of the boundary between the competitive core segments and the

GSNXYAYIlFGAY3 aSavysSyida 2F .¢Qa ySig2N] o
2.9 The Tribunal set out at paragraphs 44659 of the BCMR Judgment a summary of its

findings in relation to market definition.

2.10 The Tribunal did not substitute its own findings in relation to any of the above matters, and
the matters were therefore remittedd us for reconsideration (Remitted Matters).

2.11 Our decisions as set out in this document deal with the Remitted Matters. In particular, in
Sections 4, 5 and 7 we have set out our approach to market definition in light of the
CNAOdzy I £ Qa FAJuBgmghBa Ay GKS ./ aw

Regulation currently in place

2.12 Following the BCMR Judgment, we imposed temporary regulation in business connectivity
markets (Temporary Conditions) to safeguard competition and protect the interests of
consumers until we had completed our new &rsis? At the same time we revoked
existing regulation where it was impacted by the BCMR Judgfnent.

2.13 We also consulted on proposals to impose, for the same period, a limited dark fibre
remedy restricted to bandwidths of up to and including 1 Gbit/s (2D&vk Fibre

6 Competition Appeal Tribunal, 201CAT 2%accessed 20 May 2019].

70Ofcom, 2017Business Connectivity Markets: Temporary SMP conditions in relation to business connectivity services
[accessed 20 May 2019].

8 Ofcom, 2017Business Connectivity Market Review 2016: Revocation of certain measures imposed in the business
connectivity market§accessed 20 May 2019].

10


http://www.catribunal.org.uk/files/1260_BT_Judgment_CAT_25B_101117.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0019/108019/BCMR-Temporary-Conditions.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0018/108018/BCMR-Revocation-Notification.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0018/108018/BCMR-Revocation-Notification.pdf

2019 PIMR and BCMR Statement:; Volume 2

2.14

2.15

Consultationy.We confirmed in April 2018 that in light of stakeholder responses we would
not impose a temporary dark fibre remedy for the period until March 2019.

The Temporary Conditions expired on 31 March 2019. There is therefore natieguih

the markets we define in this document, except in the Hull Area and in the wholesale TI
services markets, which were unaffected by the BCMR Judgment and where regulation
therefore remains as implemented in the 2016 BCMR.

In February 2019 Openreaahade the following voluntary commitments in respect of the
period between the expiry of the Temporary Conditions and new regulation coming into
place:

7 to provide network access on fair and reasonable terms, not to unduly discriminate
against a particulacustomer in relation to the provision of network access, to supply
network access on an Equivalence of Inputs basis, to maintain a published Reference
Offer, and to notify any changes to terms and conditions on the same basis as it has
done to date underite BCMR 2017 Temporary Conditions regulation;

T to maintain flat pricing for the lacuna period; and

i to continue to provide Ofcom with monthly KPI reports (and publish KPI reports on a
quarterly basis if required) and to discuss these with Ofcom if requested

Regulatory framework

2.16

2.17

The regulatory framework for market reviews is set out in UK legislation and is transposed
from five EU Directives. These Directives impose a number of obligations on relevant
regulatory authorities, such as Ofcom, one of whicioisarry out periodic reviews of

certain electronic communications markeeslhis market review process is carried out in
three stages:

7 identifying and defining relevant markets;

1 assessing whether the markets are effectively competitive, which involvessisg
whether any operator has SMP in any of the relevant markets; and

1 where SMP is found, assessing the appropriate remedies, based on the nature of the
competition problems identified in the relevant markets.

We set out the applicable regulatory framerkdn Annex 1. We set out our approach to
product market definition, geographic market definition and SMP assessment in the Cl
Access services market in Sections 4, 5 and 6 respectively. We set out our approach to
market definition and SMP in the CI Iriexchange connectivity markets in Sections 7 and

9 Ofcom, 2017Dark Fibre Consultation: Consultation on adding dark fibre to the remedies for business connectivity markets
[accessed 20 May 2019].

10Ofcom, 20183 atement on adding dark fibre to the temporary remedies for business connectivity mpketssed 20

May 2019].

11 Openreach, 2019ndustry update: Openreach voluntary commitments in respect of the BCMR lacunapecisked

20 May 2019].

12\We set out the applicable regulatory framework and the approach to market definition and SMP assessment in more
detail in Sections 4, 5 and 6.

11
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8 respectively. We set out our approach to market definition and SMP in the Hull Area in
Section 9.

2.18 When defining markets, making SMP determinations and imposing regulatory obligations,
we must satisfy variaalegal tests, take account of certain European Commission and
BEREC publications and act in accordance with our statutory duties. We explain in Sections
11,12, 13, 14, 15, 16 and Volume 3, Section 5 (with respect to our proposed charge
controls) why we ansider that our regulation satisfies the relevant legal tests, is consistent
with our statutory duties, and how we have taken account of relevant publications.

Forward look

2.19 Market reviews look ahead to how competitive conditions may change in the futucar
July 2018 Strategic Policy Position, we set out our aim to adopt a new approach to
regulation of residential and business markets in April 2021. Therefore, for the purposes of
this review, as we proposed in our consultation, we consider the pefpoth 81 March
2021. Our analysis in this document reflects the characteristics of the retail and wholesale
markets and the factors likely to influence their competitive development over the period,
and the decisions stakeholders make with regard to lommtevestments that will extend
beyond this period.

2.20 The prospective nature of our assessment over this period means that we are required to
gather a range of evidence to assess actual market conditions as well as to produce
forecasts that we consider wdbppropriately reflect developments over time. Where
appropriate, we have exercised our regulatory judgement to reach decisions on the
evidence before us with a view, ultimately, to addressing the competition concerns we
identify to further the interests bcitizens and consumers in these markets.

Stakeholder responses

2.21 A number of stakeholders disagreed with our decision to conduct ayweo review.
Vodafone noted that market reviews typically cover a thyear periods, and said we had
not justified comucting our review over a twgear periodi4 Vodafone noted that other
regulators have adopted longer review periods where appropriagamma considered
that a two-year review would create a period of regulatory uncertaifty.

2.22 Vodafone also said that thevb-year period had influenced some of our proposals, for
example the scope of our proposed dark fibre access remedy, as did UKwbafone
said that Ofcom was proposing to take into account developments in SMP regulation

BV2RIF2ySQa NBaLRyaS G2 GKS Hnwmy law [ 2yadZ GFdA2y s LI NI wmX
“r 2RI F2ySQa NBaLRyasS G2 GKS wnmy . /aw /2yadzZdadliArzys LI NI ™)
Br2REFF2ySQa NBalLkRyasS (G2 GKS wnmy . /aw /2yadzZ GFGA2y T LI NI m:
8D YYF Q& NBaLkRyaS (2 GKS wnmy tLaw FYR uwnamy . /aw [/ 2yadz GF a7
2RI F2ySQa NBaLRyasS G2 GKS wnwmy law [/ 2yadzZ G @BCME ST LI NI ™

Consultation, paragraph 32.

12
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outside the relevant period, whie PAG said we had prejudged the outcome of our
separate PIMR consultatiohTalkTalk said that it would be unlawful for Ofcom to base
regulation in the BCMR on regulation it expects to set after the current review p#riod.

Our reasoning andlecisions

2.23 Under section 84A(3) and (7)(b) of tBemmunications Act 200&he Ac) Ofcom must
NEJASS YINLSU ARSYUGATFTAOIGAZ2Y A thdyeastTHE SG L2 4
reflects Article 16(6) of the Framework Directive, which provides th&d\#Rould carry
2dzi +ty Fylfeara 27F ihkesyedisof tke@doption ovalpiedioBsi a g A ( K
measure relating to that market. Neither of these provisions prohibits Ofcom from
conducting a reviedess than three yearafter the previous review.

2.24 Our reasons for adoptingshortenedreview period are set out in our consultati®@dmand
our July 2018 Strategy Documeatn short, we are conducting a review looking at the
period to 31 March 2021 as we intend that the next market review, which will look at
residential and business markets at the same time, will take effect from April 2021. We do
not consider the approachaken by other regulators is relevant in the context of the
specific regime set out in the Act and the specific circumstances of this review.

2.25 Having decided to conductraview up to April 2021our market approach is consistent
with the ECSMP GuidelineS.hese say that NRAs will conduct an evaluation of the market
2P0SN) GKS aNBft SJthgdhe Heldeh BeReadof thie Krigdny revieiv and
GKS SyR 2F (KS zfrSsicase; thetdfoeiwe BB Bquifedtd avaluate
the marketup to April 2021

2.26 Our regulation is based on market dynamiigsto April 2021 which are in turn partly
affected by the way stakeholders make letegm decisions about investments which will
last beyond this period. We therefore need to be aware of the infhgedecisions we make
F2NJ GKAA NBOASHE LISNAR 2eRn plans@sd hawthatinitumwidlK 2 £ R S N& O
affect their response to regulation in this period.

2.27 Furthermore, as required by the modified greenfield approaed have taken into account
theadl Af oAt AGE 2F dzy NBAGUGNAROGSR I O00Saa (2 . ¢Qa
discussed in Annex 6 and reflected in our analysis as set out at Sectim8sWehavenot
basedour decisions on what regulation we may impose in 2021, as TalkTalk and Vodafone
argued. Rather, our remedies are aimed at addressing the competition concerns we have
within this review period, as explained in Section 10.

Br2RIFF2ySQa NBalLRyasS (G2 GKS wnwmy -4l17.aw [/ 2yadz GFGA2yT LI NI m:
9t 1 DQ& NBalLkyasS (2 GKS wnmy . /aw O2yadzZ GdFdAz2y LI NI 3INFLK yo
20¢f1¢Ft1Qa NBalLRyasS G2 (KS wAmY 3.134.4 and 5. 2yWednionide a firtef = LI NJ 3 NJ
NBalLlyasS (2 ¢Ft1¢rftl1Qa FNBdzYSyid GKIG 6S FFHAESR (2 O2yadzi

Section 10.

21 0fcom, 2018Consultation: Business connectivity market re\i2018 BCMR Consultation), Volume 1, Section 1
[accessed 20 May 2019].

220fcom, 2018Requlatory certainty to support investment in full fibre broadhgratagraph 6.7 [accessed 20 May 2019].
23EC SMP Guidelines, paragraph 14.

13
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Impact assessment and equality pact assessment

Impact assessment and consultation

2.28

2.29

The analysis presented in the 2018 BCMR Consultation, including its annexes, constituted
an impact assessment for the purposes of section 7 of the Act.

Impact assessments provide a valuable way of asggéise options for regulation and
showing why the chosen option was preferred. They form part of best practice policy
making. This is reflected in section 7 of the Act, which means that, generally, we have to
carry out impact assessments in cases wherecounclusions would be likely to have a
significant effect on businesses or the general public, or where there is a major change in
Ofcom's activities. As a matter of policy Ofcom is committed to carrying out impact
assessments in relation to the great majp of our policy decisions.

Stakeholder responses

2.30

Vodafone commented that Ofcom had failed to consult in a transparent manner, citing
redactions in our consultation, and our update published on 19 December 2018, in which
we clarified the scope of our pposed dark fibre remedst.

Our reasoning and decisions

231

2.32

2.33

Section 7(4) of the Act requires Ofcom to carry out an impact assessment which sets out
how the performance of our duties is furthered by, or in relation to, what we propose.
Section 7(5) provides than impact assessment may take such form as Ofcom considers
appropriate. We consider that our consultation satisfies these provisions. In particular,
where we set out our proposed remedies in Sectiondl&lwe explained under the
KSFRAY 3 da[ &mosé propdsalsimiet ouKddities under sections 3 and 4 of the
Act.

Under Section 393 of the Act, Ofcom is prohibited from disclosing information with respect
to a business and obtained in exercise of certain statutory powers. An exception exists
where dsclosure is made for the purpose of facilitating the carrying out by Ofcom of their
functions. Our consultations are required to be adequate and fair, and this includes
providing sufficient information and reasoning to support our proposals to permit
intelligent consideration and response to our consultations. We consider that it was not
necessary for us to disclose the redacted confidential information in order for respondents
to understand and respond to our market review proposals.

As we recognised inup update of 19 December 2018, there was an inconsistency between
our proposals as set out in our consultation document, and the draft legal instrument. Our
update made it clear that our proposals were as set out in the consultation document. We
consider his provided stakeholders with the clarity needed to respond to our consultation.

2+ 2RI F2ySQa NBalLkyasS (2 (GKS HnAawmys5: patyparadraply2sdzt GF GA 2y X LI NI
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We have corrected this inconsistency in the legal instrument at Annex 26 of this
documentzs

Equality impact assessment (EIA)

2.34 Annex 24 sets out our EIA for this market revi®Me are required by statute to assess the
potential impact of all our functions, policies, projects and practices on equality. We have a
general duty under the 2010 Equality Act to advance equality of opportunity in relation to
age, disability, sex, gendeeassignment, pregnancy and maternity, race, religion or belief,
and sexual orientation. EIAs also assist us in making sure that we are meeting our principal
duty of furthering the interests of citizens and consumers regardless of their background or
identity.

2.35 It is not apparent to us that the outcome of our review is likely to have any particular
impact on equality. More generally, we do not envisage the impact of any outcome to be
to the detriment of any group of society. Nor do we consider it necegsargrry out
separate ElAs in relation to race or sex equality or equality schemes under the Northern
Ireland and Disability Equality Schemes.

European consultation

2.36 We notified the European Commission (Commission), BEREC and other national regulatory
authorities of our final proposals for our market analysis and remedies on 24 May 2019, as
required under Article 7 of the Framework Directive. The Commission issued a request for
information on 4 June, to which we responded on 7 June.

2.37 We received the Commimn decision providing no comments on our notification of the
markets considered in this volume, in accordance with Article 7(3) of the Framework
Directive on 24 June 2019.

Changes to our draft statement

2.38 We have provided further clarification of the s@pf the dark fibre obligation, which is set
out in Section 12.

2.39 We have also made a number of minor corrections to the numbers presented in our draft
statement, with footnotes added where appropriate

25 Schedule 3, Part 3, Condition 2.2.

15



2019 PIMR and BCMR Statement:; Volume 2

3. Market context

3.1 In this section, we provide dntroduction to business connectivity networks covering:

1 ageneral overview of network structures;

1 the main applications of business connectivity services including a brief review of the
leased line supply chain;

1 the main types of products used to proeithusiness connectivity; and

1 the underlying cost drivers associated with providing leased lines.

3.2 We then set out some of the features of how the business connectivity market works,
including market trends and future demand by customer type.

Introduction to business connectivity

Introduction to networks

3.3 A telecoms network provides the services that enable-aselrs to exchange information,
routing its telecoms services through its network nodesd connections between them.
The nodes are often located iwitdings such as BT exchanges, switching centres, data
OSYyiNBasx FyR (1StS0O2Ya LINPOJOARSNEQ o0daAf RRAYy3Iaod
connections are logically arranged in a typical network.

Figure 31: lllustration of logicalarrangement of a telecoms netwoek

e Chgy
L b

- Access aggregating node Access connection S
|:| . —_— , End-user site location
Backhaul aggregating node Backhaul connection

D Core node Core connection

26 Nodes and connections in this context are considered to be combinations of electronic and optical equipment. Buildings
or sites in this context house the nodes.
271n some cases, not illusted in Figure 3.1, access sites may be connected directly to anothersamdiccess site.
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A 2 4 A x

3.4 Eachendiza SNJ aAGS A& O2yySOGSR G2 2yS x»7Msisi KS ySi
NEFSNNBR (2 Fa (GKS W O00Saa 02yySOiAz2yQao 91 OK
node, either directly or indirectlyia a backhaul aggregating nadeglesing a backhaul
connection Core nodes are typically connected to each other to form what is known as a
core network3! In general, there are more access nodes than backhaul nodes and more
backhaul nodes than core nodes.

3.5 This structure is common to the networks used to provide most voice and data telecoms
serviceg; such as PSTN, mobile, broadband, and leased lines. These networks differ in
scale (numbers of each type of node), the number of stages of access and backhaul
aggregation (zero, one or more than one) and the structure of the core.

3.6 Access aggregation nodes are generally placed where customers are grouped most closely
and can be easily reached (such as the centre of cities, towns, and villages) and are used to
connect customer access connections to the network. Backhaul connectimhs¢ades)
have higher capacity as they aggregate traffic from multiple access nodes and can act as
the point of connection between access nodes which can be many kilometres apart.

3.7 Core connections (and nodes) may transport more telecoms services dugregatjon of
backhaul traffic and generally have higher capacity than backhaul connections (and nodes).
Core nodes are typically located in a city of significant population within the geographic
area covered by the network. Core nodes typically route \(otch) traffic between other
core nodes, and act as points of connection to other networks.

3.8 Most locations or sites housing core nodes also contain backhaul and access aggregating
nodes (also referred to as simply backhaul and access nodes), the latserong the
area immediately surrounding the site2 S NBFSNJ (2 | aAGS K2dzaAiy3d |
AAGSQd {AYAfTINI &> | aAidsS O2yidFlAyAy3a I ol O KI
nodes to provide connectivity to the surrounding area. Thessssitith backhaul
F33aINBIAFGA2y y2RSa INB a42YSUAYSA NBFSNNBR (2
network sites may only contain an access node.

3.9 To enable communication between different networksietworks are interconnected
between designated nodes. Thetwork-to-network interconnect may be at a site (point
of handover) where both networks are present, such as at a BT exchange or a data centre,

28 Access aggregating nodes aggregate the traffic from access connections and may also be referred to as access nodes. The
access connection may be transmitted ovedica fibre, or copper.

29 Backhaul aggregating nodes may also be referred to as backhaul, aggregating, or metro nodes. A backhaul aggregating
node multiplexes the backhaul connections (or data traffic flows) onto a common bearer in a way that maintains the

individual identity of each aggregated backhaul connection.

30 Access or aggregating (backhaul) nodes may be connected to two or more core nodes to create a resilient network by
providing alternative routing in the event of failure of a core node or bagkbannection.

31 Core nodes are used to route or switch traffic between other core nodes. They are sometimes further divided into a
hierarchy of outer core edge nodes and inner core nodes. Most core nodes have duplicate connections between them to
provide resilience in the event of a failure in the network equipment or connection.

2] 3INBIFL A2y y2RSa ol 00S&aaxr ol Ol KkdzZ 2 FyR O2NB0O OFly o6S airi:
in a BT exchange, or in a data centre. Some siteshaay more than one type of aggregation node at the same location.

33 For example, between two different business users, or between a business user and a serving computer such as a web
server in a data centre, or simply between two network operators.
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or via a dedicated poiA-point connection between two network sites where the
interconnection or handoverskes place#

Access, backhaul, and core connectivity

3.10 Access, backhaul, and core connections have different functions and are illustrated in the
Figure 3.2 below:

1 access connections are typically between @is@ér sites and an access aggregation
node or,in some cases, between customer sites;

1 backhaul connections are between access and backhaul nodes, between backhaul
nodes (not shown), and from a backhaul aggregation node to a corenadd,;

9 core connections are between core nodes.

Figure 32: Access, backhaul, and core connectivity

End-user Access Backhaul Core Core Backhaul Access End-user
site aggregation aggregation Sade R aggregation aggregation site
node node node node
s mm @ moom A
L ' o
Access Core Access
connections Backhaul connections connection Backhaul connections connections

3.11 Demand for access services comes from-aselrs, with a dedicated connection to each
end-user site. These can also be referred to as terminating segre@tsnpetition for
these Cl accssservices, including, for example, the potential for rival suppliers to extend
their fibre networks to eneliser sites, is covered in more detail in Sectiohs @.

3.12 Demand for backhaul and core services comes from telecoms providers that need to carry
aggegated traffic between BT exchanges, data centres and telecoms provider network
nodes. These connections can also be referred to as trunk segments. We have looked at
competitive conditions for these services in Sections 8, and in particular, at backiul
and core services between BT exchanges which we refer to as Ghicteange
connectivity.

34Openeach provides products to connect between nodes within a BT exchange (Internal Cablelink) and to connect to

other networks nearby (External Cablelink).

35Some networks have small access aggregation nodes between thesendite and the access aggregatsite (such as

cabinets with FTTC DSLAMs or a mobile base station with a fixed connection with then uses microwave to connect to
FRRAGAZ2Y LT o6l asS adliAzyao 2N & LINI 2F F WRIFIA&d WKIAYQ 64&
have treated these examples as a part of the access network and notartdange backhaul connections.

¥p2GS GKFG Ay 2dzNJ {at [/ 2YyRAGAZ2Y&E ¢S dzaS GKS GSNY a.F O KI dz
building of the Dominant Providd) &2 ' y2iKSNJ 2LISNIF A2yl o60dzZAft RAY3I 2F GKS 52YA
backhaul and core connections as described in this section. We ugerthig the course of defining the scope of our

specific active remedies and reflecting our dexis (Section 13). See also Annex 26, Schedule 1, Part 2 and Part 3,

Condition 2.

37Terminating and trunk segments are covered in more detail in Section 7.
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Data centres

3.13 Data centres are secure buildings that house computing facilities for-4lased services
such as data storage, application hosting, and dat@@ssing. Data centres typically house
network nodes which can include core and backhaul aggregation and traffic routing
functionality as well as being used for interconnection to other networks.

3.14 Data centres can have multiple tenants and may be ownedogedated by telecoms
providers or run by thirgparty providershA y G KS fF GGSNJ OFasS GKSe@
ySdziN} £ RFGF OSYyGNBaQod

3.15 Most data centres require reliable higlapacity connections, often to a number of
different telecoms providers, to supptoa large number of telecoms services and to
support multiple end customers across multiple end user sites.

3.16 Some data centres may be owned by a single customer, such as a large enterprise,
providing services over a virtual private network at their ownteoer site rather than in a
YySGi62N] 2LISNI i2NR& 2LISNI A2yl f o0dAftRAY3ID

Business connectivity services and their main applications

3.17 This review focuses on high quality peiatpoint business connectivity services between
two or more locations. These services tend to be symmetric (the capacity is the same in
both directions), uncontended (the capacity is guaranteed and not subject to reduction by
the presence of other telecoms services), and typically, dedicated. Thesdfarerdifrom
other services such as consumer and business broadband connections which tend to be
asymmetric and contended. In this decision we refer to these-bigdlity business
connectivity services as leased lirtes.

318 . NRI Rt &x f St & SiRgraimhelo®)are ased tg providey (G KS R
1 business endo-end connectivity;
9 business access connectivity to virtual private networks (VPNSs), the internet and
cloud computing;
1 mobile network connectivity (often referred to as mobile backhaul); and
71 broadband netwok connectivity (often referred to as fixed broadband backhaul).

Business endo-end connectivity

3.19 Traditionally, businesses have used leased lines to connect their sites, and sometimes to
connect with other businesses, using dedicated connections. A tygndab-end
connectivity arrangement is illustrated in Figure 3.3. This model is becoming less common

38They are also known as private circuits.
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as it is superseded by VRMNshich include connectivity to interndiased services and to
outsourced cloud computing services.

Figure 33: Business endo-end connectivity

End-user End-user
site location site location
e.g. branch office e.g head
office

.End-usetr LL core network D——.
site location
|:| LL core node

LL access connection . LL access aggregating node
End-user

site location = LL backhaul connection |:| LL backhaul aggregating node

Business access connectivity (VPN, internet and cloud computing access)

3.20 Leased lines ofteprovide the connections between business sites and network nodes that
give access to services including VPNSs, cloud computing, and the internet. Leased lines
enable telecoms providers and system integrators to construct the networks that deliver
theseserk OSa® +tba ff2g GKS ySig2N)1a G2 o6S GF Af
which may vary in terms of capacity requirements, IT requirements, geographic locations,
and number of sitesThis is illustrated in Figure 3.4.

Figure 34: Business access connectivityPN, internet & cloud computing)

End-user
End-user . .
: : site location
site location
) e.g head
e.g. branch office office
End-user Internet
site location connection
End-user .
site location Multiple
|:| data centres
Network interconnect LL core node for C|0l'1d
computing

LL access connection . LL access aggregating node

— LL backhaul connection |:| LL backhaul aggregating node

39Virtual private networks (VPNSs) are networks that pdevanyto-any connection between multiple sites (not just peint

to-point). They are private to the customer, unlike the internet which is public. They are provided using communications
equipment that is shared between a number of business customers andindrf @ f 20F 6 SR Ay | (St S02va
adeadsSya AyGaSaINI G2NDa LINBYAasSa 2N+ RIEGE OSyGNBo

40 Cloud computing is computing capacity, distributed across a number of data centres, that is connected by either a

business VPN or networks provided by the datati@enperators.
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Mobile network connectivity

3.21 Mobile network operators (MNOs) use leased lines to connect their base statiosisng
F0O0S&daa YR o0l O1KIdzZ O2yySOiGA2yas (2 GKSANI O2
is often used to refer to the combination of aceeand backhaul connections between the
mobile base station and the mobile core node. MNOs may also use leased lines to provide
connectivity between their core sites to construct the networks used to support mobile
services including access to the interagid other networks. This is illustrated in
Figure3.5.

Figure 35: Mobile network connectivity

Mobile Base
Station
. Mobile
Mobile data o
) Switching
Mobile Base & telephony
i Centre /
Station core network |
nternet
Interconnect
Mobile Base .
Station Mobile Backhaul I:l LL core node
LL access connection . LL access aggregating node
= LL backhaul connection D LL backhaul aggregating node

Broadband network connectivity

3.22 Fixed broadband operators can build their own broadband networks using leased lines for
backhaul and @re connectivity, together with access connections owned and operated by
¢d Ly GKAa OlFasSs GKSe gAtf aAGS GKSANI SIjdz L
access aggregating node) at a BT local exchange. Alternatively, an operator may ohoose t
odZAf R GKSANI 26y | O0S4aa O2yySOiAz2zya o0F2N) SEIY
RSAONALIGAZ2Y 2F | ONRBFROIYR ySig2N] 20y 06S T2

Figure 36: Broadband network connectivity

Broadband
core network

Internet
connection

|:| LL core node

D Broadband DSLAM or FTTx
equipment at a BT exchange . LL access aggregating node

= LL backhaul connection |:| LL backhaul aggregating node

41 These are the radio masts that provide the communications between the mobile handset and the fixed mobile network.
420fcom, 2018Wholesile Broadband Access Market Review 2018 Final Statepagées 78 [accessed 20 May 2019].
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3.23 Fixed broadband opetars use leased lines to connect from their access nodes within BT
local exchanges to their backhaul and core network nodes. These network connections are
NEFSNNBR (2 a4 WFAESR OoNRIRolFIYR o6l O1KIdzZ Qd C
the internd at suitable locations to provide an e#tid-end broadband service. This is
illustrated in Figure 3.6.

Leased line supply chain

3.24 To understand how businesses are using telecoms services, we commissioned research
from Cartesian (2018 Cartesian repoftispart of the research, Cartesian provided an
overview of the retail supply chainThe 2018 Cartesian report identified several
categories of telecoms providers that use leased lines to provide connectivity at the retail
level:

7 Network operatorsuse theirown networks to provide entb-end network
connectivity services to customers. BT, Vodafone, and Virgin Media provide these
services using their own extensive networks which include access, backhaul and core.
Some fixed broadband operators, such as Ski/TaikTalk, have significant backhaul
and core infrastructure, but no access network. Other operators, such as Colt and
CityFibre, have significant access networks in some areas, but less extensive backhaul
and core infrastructure.

1 Network aggregatorduy services from network operators to offer their customers
(who are typically valuadded resellers) entb-end to network connectivity.

1 Systems integrators andalue added resellerpurchase network connectivity
services from network operators or aggregeg@nd resell them to end customers.
These may be bundled with other computing services such as data storage and
' LILX AOIFGA2yad ¢KS ASNBAOSaAa IINB (FAf2NBR :+
just connectivity through to complete managed IT solutions.

Types of leased lines used for pottd-point connections

3.25 Pointto-point leased lines typically provide connections between network sites containing
network nodes, and from an access node to an-asdr site (such as a business site or
mobile base statio)) or directly between two endiser sites. For connections between
network nodes, the fixed capacity may often be shared between differentuseds and
applications. These poitib-point connections are the building blocks used to deliver-end
end businesservices of the types described previodslirhese pointo-point circuits are
typically provided over fibre (or less commonly copper) which can be buried directly in the

43 Ofcom, 2018Cartesian Business Connectivity Market Assess(@6i8 Cartesian Report) [accessed 20 May 2019]

442018 Cartesian report, pages-18.

45This clarification has been added to be clear that we are looking at4mmpbint circuits which can be used to form part

of a leased line network, although it cats@be used as a standalone leased line connecting between twaisgrdsites.

¢CKAa Aa (2 | RRNSaa hLISYyNBIFIOKQa 02y OSNya aSi 2dzi Ay hLSYNBI
paragraphs 1113.
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ground, carried overhead, or run as a mugltiand cable inside a dues illustratel in
Figure 3.7.

Figure 37: Structure of a typical pointo-point leased lines

Telecoms provider’s

. terminating electronics :
Network Site A 8 SiteB  Network
interface interface
h -
T L L T
Duct, underground Optical fibre
3.26 These pointo-point circuits can be provided with or without active electronics. A circuit

without active electronics is often referred to as a piae connection (such as dark fibre,
which we discuss below).

The different elements making up the poitt-point connection may be supplied by
different telecoms providers. One may provide the duct, another may provide the fibre and
a third may add the eltronics to light the fibre. Vertically integrated operators may

In the following paragraphs we describe the following types of prtoint leased lines:

Wavelength division multiplex (WDM);
Dark fibre (also known as optical fibre);
Ethernet in the first mile (EFM); and

Contemporary Interface (Cl) poit-point leased lines are generally based on Ethernet
standards and are specified by bandwidth (e.d) Mbit/s, 1 Gbit/s, or 10 Ghit/s'.

Ethernet leased lines are typically delivered over fibre, able to reach 70km or more over a
single fibre. Changing the bandwidth involves changing, or reconfiguring, the electronics at

Openreach currently offes two Ethernetbased product sets which can be used for point

3.27
provide all three layers.
3.28
1 Ethernet;
1
1
1
9 Traditional interface (TI).
Ethernet
3.29
both ends.
3.30
to-point connections®
46 The rout

e between two points in a networkr be referred to interchangeably as circuits or connections.

47\We describe Openreach products, where available, as a useful reference point. Similar products may be available from

other telec

oms providers.

48 Ethernet as a technology is described by aofestandards (e.g. 802.3) organised by the Institute of Electrical and
Electronics Engineers (IEEE). More information can be found #EHie websitccessed 1 June2019].

49EAD and EBD replaced olbsale extension services (WES) (which is used for access), wholestlecaddservices
(WEES) and backhaul extension services (BES).
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1 Ethernet Access Direct (EAD) which supports Ethernet connections from 10 Mbit/s to
10 Gbit/s; and
1 Ethernet Backhaul Direct (EBD) which supports Ethernet connectiondyragin
M DOoAGKA YR mn DoAlGkaz FyR Aa | @FAtlFofS

Wavelength division multiplex (WDM) leased lines

3.31

3.32

WDM is a technology that can support multiple wavelengths (from 16 for a simple system
and potentially up to 320) over one owb fibres, with one circuit per wavelength. The
bandwidth for each wavelength is typically 10 Gbit/s, but can go as high as 400 Gbit/s.
Once the first circuit is installed, additional circuits can be added quickly without the need
to add more fibres. Theigh bandwidths and scalability of WDM leased lines make them
particularly suited for high capacity routes, for example, between core nodes, to data
centres, and for higher capacity backhaul connections.

Openreach offers two main product families based oDM

1 Optical Spectrum Access (OSA) which can operate up to 35km with a 70km extended
reach variant; and

1 OSA Filter Connect, which allows customers, apart from the first WDM circuit, to
supply their own electronics to light additional wavelengths. The WBtM circuit uses
Openreach electronics with a standard Cl interface (e.g. Ethernet) to providmend
end monitoring. There is also an Ethernet only vafyi0 Gbit/s or 20 Gbit/s)
suitable for installation in outside cabinets.

Dark fibre

3.33

3.34

3.35

EFM

3.36

Dark fibre is a passive optical fibre connection between two sites (called passive because
there is no powered equipment at either end to light the fibre). This contrasts with an
active connection which includes electronics at either end of the fibre cctiore

Dark fibre providers install and sell fibre to connect between two sites, with the purchaser
of the dark fibre adding the active electronics to provide pdaipoint business
connectivity services such as Ethernet or WDM.

h LISy NB I OK Q afolid & RadzDiriientlyJadNitie dark fibre for either access or
backhauk:

EFM is based on technology standards that allow telecoms providers to run Ethernet over a
copper pair or multiple bonded pairs to connect to a customer. In the UK, telecoms

PNE JARSNBE dzaAy3d 9Ca Yz2aid O2yyvyzyfe fSIFasS .¢Qa
premises to the nearest BT local serving exchange. These access circuits are then

50 Openreach published a product briefing on 20 June 2018.
51 Openreach, 201®ricing page for the Openreach product portfdkecessed 20 May 2019].
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3.37

3.38

TI

3.39

aggregated and form part of an end-end network service (e.g. VPNs, internet access and
cloud computing) which include core and backhaul network connections.

The copper pair provides uncontended, dedicataad symmetricconnectivity to the

customer with an Ethernet interface. However, the use of copper for the access connection
means that theEFM circuits faces greater distance and bandwidth limitations than fibre.
The signal diminishes the further the customer is from the exchange, which in turn affects
the speed of a connection that can reliably be offered. Speeds are typice3 Rbit/s

when connected to six copper pairs.

The availability of EFM is typically limited to larger exchanges where business site density is
higher. They cannot be used for backhaul or core connections due to low er non

availability of copper pairs on these routasd because of the long distances. In general,

EFM has superseded legacy SBs#lrvices which operate over a single copper pair.

Tl leased lines use legacy technology to provide analogue and digital services. In the past
these were the most common tgs of leased line in use in the UK, but their volume is now
in sustained decline (see Section 17 and Figure 3.10). There are two broad types of Tl
connection:

71 Analogue interface leased lines: These are commonly used for voice transmission, for
example betveen business sites. They are also used for low bandwidth data
transmission. For access, these are nearly always delivered over copper.

9 Digital interface leased lines based on legacy TDM (time division multiplexing)
technology. BT no longer supplies Tl cections below 2 Mbit/s. The most common
speed of Tl access connections is 2 Mbit/s and these are typically delivered over
copper. For backhaul and core connections, which are typically delivered over fibre,
common variants are 34 Mbit/s, 155 Mbit/s, andB®RIbit/s.

Different products and services suited to different applications

3.40

3.41

Figure 3.8 provides a stylised depiction of the different services comparing relative price to
the range of symmetric bandwidths a product can typically support.

Leased lines are significantly more expensive than asymmetric copper or fibre based
broadbandservices but can also offer significantly more capacity. The cheapest symmetric
Ethernet access leased line services are based on EFM.

52SDSL, or symmetric digital subscriber line, is a symmetric version of a residential broadband service, usually over a single
copper pair
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Figure 38: Stylised summary of the main CI service types by bandwitiéimd price
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The cosbof providing a leased line

3.42

3.43

3.44

3.45

3.46

To provide active or passive leased lines, the telecoms provider needs a connection to the
Odza 12 YSNRA LINBYAaSad C2NI Iy FOUGAGS LRAYID
needs to provide electronics to connect to each efdhe fibre (see Figure 3.7).

The physical infrastructure (i.e. the duct and optical fibre) accounts for a large proportion
of the initial cost of providing a leased line: our estimates suggest more than 90%

(see Table 3.9). Once physical infrastruetisrbuilt its costs are sunk, largely fixed, and do
not vary depending on the bandwidth of the connection.

Table 3.9 shows how costs of an Ethernet point to point leased line service vary by speed
and by connection length. It shows our estimates for thifferent speeds (Ethernet

1 Gbit/s and 10 Gbit/s) and for two different connection lengths (100m and 1km). These
costs are indicative of costs in an urban area. Costs in a rural area would be much less,
where per metre costs of digging are lower. Thesste also assume that only one
connection is supplied, rather than multiple circuits which could reduce the cost per
connection. Nonetheless, the table shows that the costs of the physical infrastructure are
high as a proportion of the overall cost.

The ost of the physical infrastructure increases with the length of the connection but is
essentially independent of the type of service. On the other hand, the cost of electronic
equipment can vary depending on the type of service.

Table 3.9 also shows that:

1 the cost of extending the geographic reach of the network is significant even at short
distances and increases with the length of the connection. For example, it costs
around £1&to extend the network for 200m, which goes up 86K for 1km; and

53 For broadband, the diagram uses the upstream speed as a proxy for the maximum symmetric speed available e.g. a
20 Mbit/s upstream, 80 Mbit/s downstream product could be used as the basis for a 20 Mbit/s symmetric product.
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1 the cod differential for providing different services is relatively low.

Table 39: Costs of providing point to point leased line services

Cost Component (£) Ethernet 1 Gbit/s Ethernet 10 Gbit/s

0.1km 1km 0.1km 1km

Electronic equipment and 285 285 795t0 1,193 7951t01,193
installations+ [ ] [ ]

Physical infrastructures 9.7K 86.2K 9.7K 86.2K
Total cost 10.K 86.5K 105to 109 87.0to 87.4
[" ] [* ]
Proportion of 97 2% 99.7%0 89.1% to 98.6% to
infrastructure cost % 924% 99.1%
[ 1% [ 1%

{ 2dzNDOSY h¥02Y lylfteéeaira 2F LlzotAote +@FAftloftS RFEGF o6hl
(See Annex 10, Indicative dig distance cost model, for further detail).

Market trends, outlook, and approach

Volume and bandwidth trends

3.47 Ethernetservices account for the majority of installed leased line circuits in the UK. The
number of TI circuits has declined rapidly, as shown in Figure 3.10, and is expected to
continue to decline over the review period.

3.48 Total demand for Ethernet and WDM sepagchas increased since the last review and
demand for these products is forecast to increase over this period.

3.49 Demand for 10 Mbit/s connections has declined as the product becomes redundant and
bandwidth requirements increase. BT prices 10 Mbit/s almdasttically to 100 Mbit/s
services, and provides it using the same equipment as a 100 Mbit/s sex¥ia@ Mbit/s
and to some extent 1 Gbit/s are viewed as entry level speeds.

3.50 Very high bandwidth circuits (VHB) i.e. circuits with a bandwidth over 1 Ginidlse up a
relatively small proportion of leased lines compared to circuits at 1 Gbhit/s and below, but
forecasts indicate the use of VHB services is expected to increase over time.

54Ethernet electronicsequipSy G ' yR AyadlttrdAzy Aa o6F&aSR 2y hLISYyNBIOKQa |
Ethernet Electronics Capital cost for EAD LA 1 Gbhit/s and EAD 10 Ghit/s services and it includes the cost of the equipment

and its installation at both ends of a connecti

5t KEAAOFE AYTFNI &GNUzOGdzNBE O2aiGa NB oFaSR 2y hLISYNBLF OKQ& 9E
fibre, duct under a footway, duct under a carriageway, new footway box, and breaking/drilling through external wall).

5%The electrohA O& F2NJ mn aoAilikad yR mnn adoAldka N8 GKS alyYS8Ssy dzaiay3
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Figure 310: Growth in Tl and Cl leased line sexes [ ]
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{ 2dzNDOSY ! Olidzr a4 6lFlaSR 2y h¥O2Y lylfteara 2F . ¢Qa wC{ ¢
below5” Forecasts based on Ofcom analysis of Openreach forecasts for rental Cl services and BT forecasts for
rental Tl services in respor®eQ)11 of the LLLCC s.135 notice dated 2 March 2018.

Market outlook

3.51 Demand for online services, mobile data and business demand for increased productivity
and new applications have driven an increase in the capacity of UK networks, growing by
around D-25% per annum over recent yeats his is within the range of a 2017 industry
forecast by Cisco which indicated an increase in global IP traffic by a factor of three
between 2016 and 2021, at a rate 24%per annumsz°

3.52 For the 2018 Cartesian report, whiconsidered how UK large businesses (also referred to
as enterprises by Cartesian) are using telecoms services, Cartesian asked businesses how
they saw their needs evolving over the next five years. Cartesian also interviewed some
telecoms providers and abile network operators.

3.53 The main trends by type of customer are summarised below:

1 Business customerszixed connectivity is regarded as a critical telecoms service for
business. Businesses think network resilience is increasingly important. Businesses
expect their demand for data to increase over the next five years, driven by, for
example, the move of applications to the cloud and an increased use of video.

5¢ KS ¢L OANDdZA G SyR @2fdzvyS&8 NBLER2NISR Ay . ¢Qa wS3dzZA I i2NE CA
an estimate for an endo-end circuit to allow a comparison with CI circuits which are reported as asieerdd circuit. BT,
2018.ReqgulatoryFinancial Statements 2018ccessed 20 May 2019].

58 Ofcom estimate based on 2017 leased line circuit volumes, circuit bandwidths, and historical circuit inventory volumes.

59 Cisco, June 201¥NI Complete Forecasts Highligfatscessed 21 May 2019].
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1 Mobile network operators:The amount of mobile data we use is growing, increasing
by 50% p.a., maverage, between 2012 and 20%As this trend continues, demand
for higher bandwidth backhaul is expected to grow. 5G is the next generation of
mobile technology and was the overarching focus of the interviews Cartesian
conducted with mobile operatordt is expected to deliver faster and better mobile
broadband, and to enable more revolutionary uses in sectors such as manufacturing,
transport and healthcare. Mobile network operators (MNOS) are expected to
upgrade bandwidth at many existing sites ovee tiext five years to meet the
increase in demand for mobile data on 4G and 5G networks. The rollout of 5G is
already beginning, with trials of 5G technology already planned or undétvead
with MNOs focusing on the upgrading of existing cell sites witiajor cities first2

1 Telecoms providers such as fixed broadband providdrse increase in data demand
from end-users such as businesses, mobile users, and residential broadband means
that telecoms service providers forecast their bandwidth requiremémitdackhaul
and other interexchange circuits will also increase. An increase in demand for
superfast broadband (and ultrafast broadband as it is rolled out) from business and
residential customers is likely to lead to a concentration of demand for higher
bandwidth backhaul and core leased lines, including the ~1150 BT exchanges that are
capable of delivering superfast and ultrafast broadband.

3.54 This is a dynamic market undergoing a period of significant change spurred by
developments in the enterprise magkwith the move to clouebased computing, the
mobile market with increased demand for data and the rollout of 5G, and in the residential
fixed broadband market where scale rollout of ultrafast broadband (including full fibre) is
getting underway.

3.55 As outined, these changes are driving increased demand for high capacity lines. The way in
which this demand will be met is also changing. Increasingly a wide range of services will
be delivered over a common underlying fibre infrastructgngltrafast broadbando
K2dzaSK2f Ra IyR avlff odzaAySaasSaT tSIFLaSR tAyS
mobile operators who use fixed broadband lines to transmit data between mobile sites.
These multiservice networks are being built and configured in new and inneeatiays.
As set out in our introduction to this volume andSectionl0, these trends have informed
our approach to the regulation of business connectivity markets.

60 Ofcom, August 201&ommunications Market Report 20[&cessed 20 May 2019] a@MR 2018 Interactive report
data: Telecomfaccessed 20 May 2019].
61|SPreview.co.uk, 201BE UK SwitckeDn First Live Trial of 5G Mobile Tech in Canary \[étadssed 20 May 2019]

621  Fdzf f SNI RSAONALIIAZ2Y 2F abhdQ SELISOGSR NeRtfz2dzi A& RS&ONMOD !
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4. Cl Access: product market definition

4.1

4.2

4.3

4.4

4.5

In Section 3 of Volume 2, we explained the disimtbetween access, backhaul, and core

and how they are used to provide different types of elodend network connectivity

services. In this section we set out our product market definition for Cl Access services. Our
analysis of the market for Giter-exchange connectivity, covering backhaul and core, is set
out in Sectiorv of Volume 2.

Our conclusions can be summarised as follows:

1 we define a single market for Cl Access services at all bandwidths, which includes all
wholesalefibre-based Ethernet and WDM services;

91 we include dark fibre used to supply or s&lfpply Cl Access services in pineduct
market; and

1 we excludebusinesggrade connectivity services provided over EFM, as well as
symmetric and asymmetric broadband, frahe product market.

We have undertaken a market definition exercise, assessing demaaddsupplyside

substitution, by applying the Small but Significant Ni@msitory Increase in Price (SSNIP)
0Sald 02N WKeLROIKSGAOIt Yoaryir@ling® arépiiradly G S&a G 0 @
underpinned by our analysis of supfige substitution.

Openreach offers leased lines at different bandwidths. The physical product is similar in all
cases: a fibre poirto-point line, which differs only in the equipment ortlesr end. Some

types of equipment can be used to supply a range of bandwidths, though Openreach
moderates the available bandwidth which differentiates the products it offers and allows it
to set different price points. We take into account the abilitypodviders to switch

between bandwidths, without incurring significant additional costs or risks, once they
connect a customer to their network with a fibre poitt-point connection and find a

single product market covering all bandwidths.

In reaching ouconclusions, we have considered whether leased lines purchased by mobile
network operators (for the purposes of providing mobile backhaul) should be included in
the same market as enterprise access circuits. The key question we have analysed in this
respedc is whether there are significant differences in competitive conditions in the supply
of mobile backhaul compared to other services in the Cl Access market that would lead to
it being a separate market. Our analysis is set out in AnrE/@lume 2and ndicates

that, although there are some differences between purchasers of mobile backhaul and
enterprise customers, in both cases, competition is determined bythesenceof rival
networks to the customer site. On that basis, competitive conditions diquaar locations

are largely the same whether the end customer is a mobile network operator or an
enterprise customer. We have therefore decided not to define a separate market for
mobile backhaul services.

63\We set out a description of these services in Section 3 of Volume 2.
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4.6

4.7

In this section, we present our analysis andliitgs for Cl Access services in the following
order:

1 summary of stakeholder responses to our consultation proposals;
9 approach to product market definition;

1 assessment of demarside substitution;

1 assessment of supphide substitution; and

9 conclusion on ICAccess product market definition.

We set out further detail on specific aspects of our analysis of product market definition
for Cl Access services in the following annexes of Volume 2: desidadubstitution
(Annex 8) anéssessment ainobile backhal(Annex 9).

Summary of stakeholder responses

4.8

4.9

4.10

411

Overalll5 consultation respondentscommented on our proposed Cl Access services
product market definition.

As set out in more detail below, the main comments were in relation to our proposal for a
single maket for Cl Access services at all bandwidths. Openreach and BT Group were the
only stakeholders that disagreed with our proposal. Their main argument was that there
are clear differences in competitive conditions between services at 1 Gbit/s and below, and

t1 . T £+ANBAY aSRAIQa @OASg oFa GKIG GKSNB Aa

other stakeholders who commented agreed with our proposal.

The comments made were mainly in relation to our proposed approach to product market
definition, our asessment of demandide substitution and our assessment of supgitje
substitution. We summarise these comments below in turn.

We also received comments on our proposed market definition for mobile backhaul. The
main comments were that mobile backhaulkgiees should be defined as a separate
product market rather than as within the CI Access services market. We set out and
consider these comments in in Annex 9 of Volume 2.

Our approach to product market definition

412

4.13

Most stakeholders had no comments on @proach in relation to the use of SSNIP tests,
the services proposed to be in scope, the relationship between wholesale and retalil
markets, and our application of the modified greenfield approach (MGA).

However, a few stakeholders did comment on aspettsur approach:

64BT Group, CityFibre, Colt, Gawa, Hyperoptic, IIG, Openreach, Sorrento Networks, SSE, TalkTalk, UKCTA, Virgin Media,
Vodafone, Zayo, and [].
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1 1IGs, Openreacks, SSE and TalkTaklkagreed with our use of SSNIP tests as the
conceptual framework. However, Openreach argued that we have assumed it is
Gk OG A Y324 2ILR2If deladid o0& LINPOARAY3I LINRRAzOG a
itself.eo
1 Vodafone argued that Ofcom had excluded CCTV, Street Access and Broadcast
services from the Cl Access market, without an explanation of the materiality of
these service®
1 hLISYNBIFOK | IANBSR GKIFIG aAlG Aa y24 F2N¥I € @&
although argued that by doing so, linkages between wholesale and retail markets and
issues such as bandwidth breaks could be better addregsed.
91 TalkTalk commented that our adoption of the MGA is appropriate in their ew.
However, Openreach argued thander the MGA, Ofcom should have distinguished
between services offered commercially and those offered under regulation.
Openreach also argued that the MGA should have been applied in our market
definition analysis considering unrestricted PIA in thdericontext?+

Our assessment of demanside substitution

4.14 Some stakeholders commented on our assessment of dersat&substitution. We
summarise these comments in more detail in Annex 8 of Volume 2. The main comments
were in relation to our approach to deandside substitution, our SSNIP analysis and
findings.

4.15 The following stakeholders commented on our approach to dersde substitution and
our SSNIP analysis:

1 Openreach argued that it is not clear why Ofcom is relying on calculations of critical
loss?s It also argued that the focal products are elements of a much wider network
which has not been considered as part of our demaitte substitution analysis.

1 Vodafone acknowledged that evidence for demaside substitution is limited
because 10 Gbig/ prices are not set at the competitive level.

5TheL L DQ& NI 32018 PIMR, 2012BCHR &d 2018 BT RFR Consultptioagraph 4.1.2. The 1IG is a collective

of alternative infrastucture providers who have built, own and operate higgeed electronic communications networks

within the UK. Its members are CityFibre, euNetworks and Zayo.

6h LISY NBI OKQa NXalLkyasS G2 (GKS wnmy . /aw [/ 2yadzZdalirzys LI IS
67{ { 9 Qa4 NIBhe RO28/BLER CoAsultdtion, page 1.

B¢l fl¢lflQa NBaLkRyasS (2 (GKS wnanmy . /aw /2yadzZ drdAazys LI NI 3N
Bh LISY NS OKQa NBalLkRyaS (2 G§KS wnmy ./aw /[ 2yadZ dFGA2ys LI IS
N+ 2RI T2y S0a NBaLRyaS (2 (Kparagrapmy24. / aw /2y adzZ GFGA2y T LI NI H:
hLISY NS OKQa NBaLkRyasS (G2 GKS wnmy . /aw [ 2yadzZ dladAazys LI IS
2¢rFf1¢lf1Qa NBaLkRyasS G2 GKS wnanmy . /aw /[ 2yadZ GFiA2y T LI NI 3N
BhLISYNBI OKQa NBaLkRyasS (2 GKS wnmy ./aw /[ 2yadZ G GA2y s LI IS
“hLISYNBI OKQa NBalLkyasS (2 GKS wnmy . /aw [ 2yadZ GFiAz2yz LI 3IS
BhLISY NS OKQa NBalLkRyaS (2 GKS wnmy . /aw /[ 2yadZ G GA2ys LI IS
®hLJSY NS OKQa NBalLkRyasS (2 GKS wnmy ./aw /[ 2yadZ dFdAz2ys LI IS
7+ 2RI F2ySQa NBI& BEMWR Léhsuliafion, p&tR, paragraphsliil9.
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1 TalkTalk argued that our approach to demand RS adzo adA GdziA2y Aa af
+1 . aSNBAOSAI adzomeSOoG G2 F aF2N¥Y 2F OStf 2l
on existing market prices rather tha@ompetitive pricess

1 Both TalkTalkand Openreachargued that Ofcom had not undertaken the SSNIP
analysis based on competitive prices for VHB services.

4.16 The following stakeholders commented on our SSNIP findings:

1 ThellGstand Openreachagreed with our finding that 10 Mbit/s is constrained by
100 Mbit/s.

1 Openreach disagreed with our finding that 100 Mbit/s is constrained by 1 Gbit/s.

1 ThellG agreed with our findings that 10 Gbit/s is unlikely to defeat a SSNIP at 1
Ghit/s.e« Openreachargued there is a break between 1 Gbit/s and 10 Ghit/s.

1 ThellGs, TalkTalkand Vodafonesagreed that asymmetric broadband and EFM do
not impose a competitive constraint on our focal products.

1 Openreach disagreed that EFM should be excluded as thesearntinues to
provide a constraint for 10 Mbit/s services.

1 SSE suggested that FTTP (asymmetric broadband) should be included in future
market definitions as it is a viable substitute for services at 1 Gbit/s and beBw.

Group also pointed out that seices at 1 Gbit/s and below are increasingly becoming
competitive at the wholesale level from FTTP providers.

1 ThellG agreed that dark fibre is not likely to impose a constraint on low bandwidth
ASNDAOSE&E K2gSOSN) y2iSR ( KnbdlesdleXStonie&NE K O
2F 1. OANDdzAGA | NB Y2NB f ®Qpbnfedch drgueddza S R |
GKFG GKS NBfS@FryOS 2F RIN] FAONBE SyidNE A&
0KS O2yGSEG 2F GRS NB{SOIyid GAYSTNI YSéD

Our assessment of sygby-side substitution

4.17 Most stakeholders that commented agreed with our approach and conclusions on supply
side substitution, where suppliers are already connected and where suppliers do not have
an existing connection.

BELE1¢rE1Qa NBalLRyasS (2 GKS Hnamy law [/ 2yadzZ G GA2y S LI NIF 3N
“elFf1¢rt1Qa NBaLRyasS G2 GKS wnwmy law [/ 2yadzZ GFGA2y S LI NI I NJ
80h LISY NS OKQa NBaLkRyasS (2 GKSaragaphp4s. . / aw [ 2y adzZ G GAz2y s LI IS
81TheL L DQ& NI 2018 PIMIR, 201@BCWMR &hd 2018 BT RFR Consultpticagraph 4.3.1.

2h LISY NS OKQa NB&aLkRyasS (2 GKS wnanmy ./aw /[ 2yadZ G GA2ys LI IS
BhLJISYNBI OKQa NB&aLkRyasS (2 GKS waph3l. ./ aw /[ 2yadzZ G GA2y s LI IS
8¢ KS LLDQAa NBalLkRyasS (2 (GKS Hamy tlLawX HAMYy /aw YR HAMy .
Bh LISy NS OKQa NBalLkRyaS (2 G§KS wnmy ./aw /[ 2yadZ dFGA2ys LI IS
8¢ KS LLDQ& NBallkyasS (2 (GKS wnnwmy tiohsaparagrapha@.g. /aw YR HAamy (

FTFE1¢lf1Qa NBalLlyasS (2 (GKS wmdy ./aw [/ 2yadzZ GFidA2y T LI NI INF
8+ 2RI T2y SQa NBaLRy G2 GKS wnmy ./ aw /2 édzfulu)\z)fz LI NI H
8h LISY NS OKQa NB&LR i2 GKS wamy . /aw /2yadd GFrdrzys LI 3IS
0SHY 0a NBalLkRyasS (2 HamMy ./ aw /2yadZ dldAazys LI IS Ho

9%, ¢ DNRdzZLIQa NBalLlRyasS (2 (GKS wHnmy tLaws2py Hamy ./ aw [/ 2ya&adzi
2¢KS LLDQ& NBallkyasS (2 GKS wnmy tlLawX Hamy ./aw FYR HAMy . (
%Bh LIS y NB Isporc@ta the\a818 BCMR Consultation, page 95, paragraph 78.
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418 The following stakeholders agreedtiwour assessment of suppside substitution:

71 CityFibres, euNetworkss, TalkTalk, Three?, SSE, UKCTA, Vodafonewand Zaye:
agreed that on the supply side, there is a single product market for Cl Access services
at all bandwidths.
1 LLD O2YYSynplgstie substititiondetvazen Cl Access circuits has the level
2F STFTSO0GAOSYSaa |y R wsmialyRvodadne conmén®® 68
GKFG a3aNBFGSNI 6SAIKG y-38RE & azooa SA G dzih N& 7§ ézth ¢
1 TalkTalk+and Vodafon&sagreed thatthere are no barriers preventing providers
from switching from supplying 1 Gbit/s to 10 Gbit/s services.
1 Threecsand UKCTA agreed that where suppliers do not already have an existing
connection, the propensity to dig does not vary by bandwidth.

4.19 Virgin Malia noted that there are still differences in competitiveness between 1 Gbit/s and
+1 . aSNBAOSA:I 6KAOK h¥O02Y Ydzad Oly2¢f SR3ISS
2dza0ATFe | &aSLINFXYaGS YIENJSGe F2NI x1. aSNBAOSaad
sepdNF GS YINJ SGZ £#ANHAY aSRAI 02y Of dZRS® a i KSNEB

4.20 BT Group and Openreach disagreed with our assessment of ssigplgubstitution. BT
Group argued that there are clear differences in competitive conditimtg/een services
at 1 Gbit/s and below, and VHB serviee®ased on our analysis, BT pointed out that
Openreach is prepared to dig twice as far to serve VHB customers than for low bandwidth
customersto

4.21 Openreach argued that where suppliers are already @mesOfcom is mistaken to assume
this is supplyside substitution. It considers that only suppliers not active in the product
marketOl'y 0S O2yaAARSNBR FT2NI-BKRE BYBNINS I @KR & ISINY
guidelinesttand therefore, Openreach disagreed wihr single product market proposal.
It argued that:

“¢KS LLDQa NBaLkRy
euNetworks and Zayo.

B¢KS LLDQa NBalLkRy
euNetworks and Zayo.
BTt 1 ¢l f1Qa NBaLkRyasS (2 GKS wnmy . /aw /[ 2yadZ dFdAz2y s LI NF INF
¢ KNBSQa NIBaLkRy aconsilation) patgrapmly . / aw

% {90a NBalLkRyaS (2 GKS wnwmy ./aw /2yadzZ G GA2ys LI 3IS Ho
®ly/ ¢! Qa NBaLRyasS (G2 GKS wnmy . /Jaw [/ 2yadzZ GFidA2y > LI NI INF LK
W+ 2R F2ySQa NBalLkyaS (2 (KS wnmy . /Jaw /[ 2yadZ GFiA2yX LI NI H
e KS LLDQ& NEB&RIZR/ 205 BGMR aiide&18 BTIRFR Consultations, paragraph 4.2.1 on behalf of

CityFibre, euNetworks and Zayo.

0w¢ KS LLDQA NBaLRyasS (2 GKS wanmy tlLawX Hamy ./aw FyR HAmMYy
W 2R F2ySQa NBaLRyasS iof, paitR Paragmphyl.5.. / aw /[ 2y adz G

0T 1 ¢ 1 Qa NBalLkkyasS G2 (GKS wnmy . /aw /2yadzZ G§FrdA2y T LI NI INI
105+ 2 R F2ySQa NBalLkyasS (2 GKS wnmy . /aw /[ 2yadZ GFiA2yX LI NI H
w6 KNBESQa NBalLkRyasS (2 GKS wnmy . /aw [/ 2yadzZ GFrGA2y T LI NI INF LK
071 Y/ ¢! Q &se tNIB&20IB FCMR Consultation, paragraph 8.

8+ ANHAY aSRAI Q& NBalLkRyasS (2 GKS wnmy ./aw /2yadAZdldiArzys Lk
09, ¢ DNRdzLJQa NBalLkRyasS (G2 (GKS wnmy tLaw®lltyR Hamy ./ aw /[ 2y 4adzAt
10, ¢ DNRdzZLIQ& NBallyasS (2 obfcdations, payagrapha Yy R wnamy ./ aw /

Wh Sy NBF OKQa NBalLkyasS (G2 GKS wnmy . /aw /2yadZdlradAazys LI 3AS

asS (2 G(GKS wnmy tLawX wnamy ./ aw FYyR HAMYy .

asS G2 (KS wnanmy tLawX wamy ./aw YR HAamMy . ¢
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1 C2NJ 0 KSNB -aiA2R S SSyWiaNBLA X &G KS & dzLJLJX A SNJ Kl & &2
able to expand at relatively low cost.

1 Providers that are supplying services already identified as deraml®dsubstutes
arenotrelevanttosuppt A RS adzo a0 AGdziA2y > & GKAA ¢ 2 dzA
O2dzyiAy3é A4 GhFTFO2Y aSid 2dzi AW GKS wHnamo Iy

4.22 Openreach argued that where suppliers do not have existing connections, there is no
support fora single product market# It argued that:

1 Ofcom has to demonstrate that suppliers can expand their networks within the
timeframe of the SSNIP itself;

1 itis not enough to assess whether or not the cost of extending networks is similar
across albandwidths, and we have ignored revenue and timeframand

T our analysis on actual dig distances and customer inconvenience are irrelevant in the
context of a hypothetical monopolist test, and suggest that all bandwidths are not
of similar interest to supliers, and that there is a clear break between 100 Mbit/s
and 1 Gbit/s, as well as 1 Gbit/s and 10 Gbit's.

4.23 We consider stakeholder comments in more detail below, with the exception of some
comments in relation to our assessment of demasde substitutbn, which we consider in
more detailin Annex 8 of Volume 2.

Our approach to product market definition

SSNIP test as our conceptual framework

4.24 The main purpose of the product market definition is to identify the competitive
constraints on each of the Cl @&ss services provided by BT over the Openreach network.
In the context of Cl Access services, the focus is on whether the supply of a circuit at one
bandwidth is a competitive constraint on the supply of another circuit at a different
bandwidth, such thathey should be considered as part of the same relevant market when
assessing whether BT has SMP.

4.25 The EC SMP Guidelines identify two main sources of competitive constraints: deandnd
supplyside substitution.

6¢KS SEGSY(d G2 6 KA ®Khelprigvsiorsiofizlsediice in & divedr LINE R dzO
geographical area constitutes a relevant market depends on the existence of competitive

constraints on the pricsetting behaviour of the service provider(s) concerned. There are
two main competitive constraints toonsider in assessing the behaviour of undertakings in

Wh IJSYNBF OKQa NBalLkyasS (G2 GKS wnwmy . /aw [/ 2yadZdladazys LI 3AS
WBh JISYNBF OKQa NBalLkyasS (2 GKS wnwmel. ./ aw [/ 2yadZ GdFradAazys LI 3AS
Wh LISy NBI OKQ&a NBalLkyasS (2 GKS wnmy ./aw /2yadzZ dFdAa2ys LI 3S
Ush LISy NBF OKQa NBaLkRyasS (2 GKS wnmy . /Jaw /2yadZ GFHaGA2yz LI 3S
16h LISY NB I OKQ& NBalLkyasS (2 GKS wnwmy ./aw /[/2yadzZ GFdA2ys LI 3S
17h LIS y NB | O KexéitheREl & BRGMIR Consultation, page 94, paragrapfis.74

18h LISY NS OKQa NBalLkkyasS G2 GKS Hnawmy [ aw [ 2yadz GFGdA2ys LI 3S
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the market; (i) demandide; and (ii) supptgide substitution. A third source of competitive

constraint on an operator's behaviour to be considered not at the stage of market

definition but when asessing whether a market is effectively competitive within the

meaning of Directive 2002/21/BCA & (KS SEA &GSy OS 2F LRIGSYGAl f

4.26 The small but significant netnansitory increase in price (SSNIP) test is a-@sHblished
approach for assessj these constraints. It starts by selecting a suitable focal product and
asks whether a hypothetical monopolist would be able to profitably impose a SSNIP above
the competitive price level on that focal product. From the demand side, the question is
whether the number of customers switching to an alternative product would be enough to
render the SSNIP unprofitable, in which case the relevant market should be expanded to
include the candidate substitutd=rom the supply side, the question is whether sugrgli
would switch production of a good (other than the focal product) to produce the focal
product in the shorterm and without incurring significant additional costs, and render the
SSNIP unprofitabl&?
4.27 This approach is consistent with the EC SMP Goeatelvhich state that:
GhyS LlRraarotsS ste 2F | 4aS5aaAy SideiskiStituGoais a4 Sy OS
toapplytheseOl f f SR WK LR GKSGIAOIE Y2y2LRtAaGQ 2NJI {{
should ask what would happen if there were a small dighificant and nostransitory
increase in the price of a given product or service, assuming that the prices of all other
products or services remain constant ... While the significance of a relative price increase
will depend on each individual case NRAsuld consider customer (consumer or
undertaking) reactions to a small but ntransitory price increase of between 5 to 10%.
Customer responses will help determine whether substitutable products exist and, if so,
where the boundaries of the relevant pRodzO G Y I N] S aKz2wz R 0S RSt AY

4.28 In response to our consultatiothe 11G22 Openreache3, SSE+and TalkTalks were the
only stakeholders to comment on our approach of using the SSNIP testlagdeed with
our approach. We received no objections and gfere use the SSNIP test as our
conceptual framework.

119 EC, 2018Guidelines on market analysis and the assessment of significant market power under the EU regulatory

framework for electronic communications networks and sen(@2@%8/C 159/01), pagraph 27 [accessed 20 May 2019].

120\Where there is more than one candidate substitute, the process is more complex. The market definition exercise would

start in this case with the closest candidate substitute and if the SSNIP test suggests that subtitthtis substitute

would render the SSNIP unprofitable the focal product would be expanded to include the initial focal product and the

candidate substitute. A second SSNIP test would then be applied with the new focal product and the next clostetiecandi
substitute. This would be done until the set of products is such that a SSNIP would become profitable.

12LEC SMP Guidelines, paragraph 29.

2 LDQ&a NBalLkRyasS (2 (GKS wnmy tlLawX uwnanmy ./ aw YR uamy . ¢ wC
2Bh LISYNBI OKQa NBallkyaS (2 GKS wnanmy ./aw /[/2yadzZ dFridAa2ys LI 3S
24 1 9Q8 NBalLkRyasS (2 GKS wnmy ./aw /[/2yadzZ GFadAz2ys LI 3AS mod

e f ¢t ] Qa NIBBCERRCHSBuUtEE, par&gSph2,8.
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Competition is primarily determined by th@resenceof rival infrastructure

4.29 Competition in the supply of CI Access services arises from the potential for rival suppliers
to extend their fiore networksi 2 . ¢ Q& 0Odza G2 YSNA @

4.30 Where they are already connected to the customer, rival suppliers can offer the full suite
2T O0FYROARGKA NBfFGAGSte l[dzaolfte FyR G fAGQ
Access services from the supply side.
4.31 Unless custmers are connected to multiple networkg the competitive constraint from
supplyside substitution will depend on thgresenceof nearby rival networks. This is
because a supplier with a network that is closer to the customer has a significant cost
advantage over one that is further away. Customers may also face greater inconvenience if
choosing to switch to suppliers located further away, due to the duration and uncertainty
of the time taken for the supplier to extend its netwoik.

4.32 Our analysis thereforeonsiders whether the ability and incentive for operators to build
out from their network to connect a customer in response to a SSNIP differs substantially
between different Cl Access services, such that the nature of competition (on the supply
side) alsdliffers and hence points towards narrower markets.

Services in scope

4.33 The starting point of our market definition exercise is wholesale fibre leased lines supplied
by BT over the Openreach network. These services includelfdsed Ethernet and WDM
servces of different bandwidths used to connect to customer sites. We refer to these
services as Cl Access services.

4.34 We have examined whether CI Access services of different bandwidths are sufficiently
close substitutes to one another such that they shoulccbesidered in the same product
market.

4.35 In addition, we have investigated whether other access services, such as dark fibre,
asymmetric broadband and EFM, should be considered in the same product market as ClI
Access services.

126 Openreach argued that bandwidth upgrades do not constitute supiplg entry. We consider this argument further

below.

127The majority of customers are not connected to multiple networks.

128No stakeholders objectedtour view that where suppliers are not already connectgplyside substitution will

depend on the proximity of nearby rival networks

129Note that in the 2016 BCMR we excluded leased lines used for specialist applications such as CCTV, Broadeast and Str
Access from the Cl market. Vodafone argued that Ofcom had excluded CCTV, Street Access and Broadcast services without
O2yAARSNY A2y F2NJ GKS YIFIGSNRAItfAGe 2F (GKSasS aSNWAOSa o0x2RI ¥F!
1.24). Howeer, we remain of the view that these circuits are not viable substitutes for fibre leased lines, as they either use

a different interface to traditional Cl Access services or are priced at a significant premium. We have thus excluded these
services from tk proposed product market. Based on 2017 access connections, these services combined account for only

a small number of circuits, so excluding them has no influence on our SMP findings. While we are aware that the

deployment of 5G may see a rise in the o$street access services, we do not expect there to be a significant increase
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4.36 We set out our analysis ofisstitution to leased lines provided over microwave links in
Annex 9 of Volume 2.

Relationship between wholesale and retail markets

4.37 Although this is a review of wholesale services, the relationship between wholesale and
retail markets is important in ouassessment. Demand for wholesale products derives
from demand for retail services, so demaside substitution between wholesale products
will partly arise from indirect constraints from retail markets.

4.38 It is not necessary to formally defimetail markets to define wholesale markets, provided
that wholesale market definition takes into account any indirect constraints that 8xist.
For instance, when identifying the products to which wholesale customers would imove
response to a SSNIP, we have taken into account the bandwidth needs of customers at the
retail level, rather than the bandwidth of the wholesale circuits that are used to satisfy
such bandwidth needs.

4.39 Our proposed approach to retail and wholesale maudkefinition is consistent with the
relevant EC Guidelines.

Modified greenfield approach

4.40 When carrying out our market definition analysis we have applied the modified greenfield
approach (MGA). Our analysis below is therefore conducted in relation tpathstical
scenario in which there are rex anteSMP remedies in the reference market(s), but
ante SMP remedies in other markets continue to apply.

4.41 For example, we assume that remedies imposed in the wholesale local access (WLA)
market apply and thatherefore BT is required to provide LLU, VULA and PIA (mixed

during this review period. In response to a statutory information request (BCMR-83)3B5INOs have indicated they will

mainly use'[ ] for their access connections.

130|ndirect constraints arise because a wholesale price increase is likely to be passed on to the retail level, which may result

in end customers switching to goods which do not require the wholesale input. If such retail substitution would be

sufficient to limit tie ability of a wholesale operator to profitably impose a SSNIP, then an indirect constraint exists. Such

indirect constraints might lead to wholesale products being included in the same relevant market even if those products do

not constrain each other déctly at the wholesale level.

131|n their response, Openreach agreed with our view that it is not formally necessary to define retail markets, however, it

argued that doing so can address issues such as bandwidth breaks. Also, Openreach argued thagiwee had

consideration for switching or upgrade costs (an increase in the capacity of access circuits will require an increase in the

capacity of their core network) on the wholesale or retail lebelL(S y NB I OKQ& NXalLlyasS (2 GKS Hnmy
page84, paragraph 20However, our analysis here is focused only on Cl Access services and we consider switching

decisions when determining our relevant assessment period as part of our desi@adubstitution analysis in Annex 8 of

Volume 2.

1820penreach agued we have assumed Ethernet services to be our focal product, but that under the modified greenfield

approach, it is essential to distinguish between what is offered commercially from what is offered as a result of regulation.

Absent regulation, Openreic 4 dzZ33Sa0 G(KS& ¢2dzZ R KIS LINBFSNNBR (2 da2FFSNIF
solutiong h BISY NB I OKQa NBalLRyasS (2 GKS wnwmy -14)/Fastywe natgthatdied | G A 2y > LI
presence of regulation does not prevent Openreach frdfering such solutions. In fact, Cl Access services at 1 Gbit/s and

below were deregulated in the 2016 BCMR in the CLA, however even in the absence of regulation, Openreach continued to
supply those products. Also, our approach is consistent with EC @Gesleihich do not prevent the use of a product

offered under regulation as our focal product.
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usage):2 Similarly, we assume that remedies imposed in the PIMR market apply and that
therefore BT isequired to provide unrestricted access to its ducts and polekiter than
one month afterthe publication of this Statement+

Definition of product markets in our legal instrument

4.42 Openreach commented that the names of the product markets we proposed to identify
should have been defined in our draft legal instrumeaT his is not our usual appach.
Typically, the market definition chapters of our statement set out the services which we
consider to fall within the markets we identify, while the legal instrument only includes the
name of the identified product markets. We see no reason to defpanh this approach in
this review. Where we consider it necessary to require BT to provide specific services we
RSTAYS (GKSaS aSLINXriasSte oSo®ad Ay 2dzNJ £ SAFE A
G25a {SNBAOSaé¢0d ¢2 (KS Sieiried pait of & Widefi h LISy NB I O
concern about the scope of our proposed dark fibre remedy, we have addressed this in
Section 12 of Volume 2.

Assessment of demandide substitution

4.43 Demandside substitution arises when customers switch to alternative products in
response to changes in their relative prices. The analysis of desidadsubstitution
considers how this switching would affect the profitabilityadfiypothetical monopolist of
a certain product (i.e. the focal product) attempting a SSNIP.

4.44 When conductinghe SSNIP test, the hypothetical monopolist is assumed to produce and
sell only the focal product and not any other produetslhis means that any sales lost by
customers switching to other products are a loss to the hypothetical monopolist. This
implicitly assumes that the current prices are set based on existing dessided
constraints.

4.45 However, in Cl Access this does not always reflect reality as the main demand substitute
for an Openreach leased line is typically another Openreach leased line tdrartif
bandwidth1s” According to internal documents, Openreach sets charges to maximise

1330ne practical implication of this approach is that EB&ged services can be included in our assessment, even though

St S02Ya LINE @A RS NEeguhisdjWizA ptdiucts © OeSabléto sugply such@ervices.

1341n their response, Openreach argued that Ofcom had not applied the MGA in the wider context of DPA. However, we

note that this does not have any implications for the services we consider angfohe, our assessment overall.

Bh LISy NBI OKQ& NBalLlkyasS (2 (GKS Bhpagest@9aw / 2yadzZ GFdA2y s LI NI 3
136 Bailey, D & John, LE (eds), 2@@&lamy & Child European Union Law of Competifiaghth Edition, Oxford: Oxford

UniversityPress.

137 Openreach argued that Ofcom appears to assume that Openreach is acting as-aguagolist through the provision

of products other than the focal productitself (JSy NS OKQa NXalLkyasS (2 G§KS wnmy ./aw /
8). Howeverpur intention is to explain how the SSNIP analysis is undertaken in the context of Cl Access services.
hlLISYNBFOK faz2z OtFAY (GKIG 68 KIFE@S 0SSy AyO2yaraidsSyd sA0GK 2
Hypothetical Monopolist should be assuRe (i 2 LINE RdzOS 2 y tha JSiyME | TOXK@ET NBNBLRAFGS: (@ |
Consultation, page 82, paragraph We agree that when applying the SSNIP test, the hypothetical monopolist should be

assumed to produce only the focal product. However, we camstdvalid to note that current prices may reflect prefit

maximisation across a portfolio rather than demaside substitution to an external constraint.
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profits across bandwidths, taking into account that in the event of a price increase for a

given bandwidth, many of the switching customers would switch to an Openieashd

fAYyS 2F I RAFFSNBY(G oO0FYyRGARGIKET &adzOK GKF G hLIS
salest® This is in contrast to instances where the demaside substitute is offered by

rivals and the incumbent firm loses the diverted sales. The existettésgortfolio effect

is captured in supplgide substitution.

4.46 In conducting a SSNIP test, there is the additional complication that prices for Cl Access
services of 1 Gbhit/s and below are charge controlled while those for services over 1 Gbit/s
(whichwe refer to as very high bandwidth or VHB services) are not. As noted in Section 6
and Annex 14 of Volume 2, the evidence indicates that BT would have market power in a
market for VHB services considered on a standalone basis, so prices on these sayices m
be distorted. This is supported by the high profit margin BT earns on VHB services, for
which we estimate BT currently charges significantly above FAC (see Figure A7.2).

4.47 ¢KS 9/ {at DddZARSfAySa adlraS GKIFG anepride { { bLt
level or other market parameters are not at competitive level, as such analysis would be
liable to the secalled cellophane fallacy. NRAs faced with such difficulties could rely on
other criteria for assessing the substitution, such as functibnefiservice, technical
OKIF NI OGSMRaGAOAa SGO¢®

4.48 Therefore, existing price differentials between bandwidths may not be a reflection of
demandside constraints differing across bandwidths. Moreover, the SSNIP test may not
capture the full extent of these catraints. However, we consider that demasidle
substitution is important for assessing the constraints that alternative connectivity services
such as EFM and asymmetric broadband may impose on Cl Access services. Consequently,
we set out a demandide sulstitution analysis below, while a more detailed analysis
considering stakeholder responses is presented in Annex 8 of Volume 2.

Our approach to demaneide substitution

4.49 We have assessed demaaitle substitution by applying a SSNIP test to the followinglfo
products which account for99%2 ¥ h LISY NBI OKQa t SIFaSR fAySaz &

1 10 Mbit/s;

1380 LISY NB I OKQ& A y i G4SN a“bBﬁ:MR\sﬂBS&ﬁnce&tyd 204l 2028y a S G2 |
adza3said GKLFG AdG as 1a ( )\aS NBudzNya I ONRP&aa AdGa LI2NIT:
fdzy OKS&a FT2NJ +1 . LA NJZTE;/RQéEAR]BHBSOﬂg ISYRA SR époe@R dzOG t NB
5FN] CAoONBérZ &aftARS TOd® ¢KAA AYLIEASA GKFIG hLSYNBFOK GF1Sa A
substitution. The closest substitute for an Openreach VHB service will often be an Openreach service at a lower bandwidth,

such that cstomers who choose not to purchase an Openreach VHB service due to high charges may instead purchase a
RAFFSNBY (G hLISYyNBElFIOK aSNBAOSe® 'a GKS altS Aa WNBOI LI dzZNBRQ 0
profits across the portfolio witlittle relationship to underlying costs. While this price discrimination may be profit

maximising, it means that caution should be applied when drawing conclusions on market definition based on prevailing

charges.

139 European Commission, 201&aff Working Document on the EC SMP Guidelines (SWD(2018) 124), frgpedded

30 October 2018].

1400penreach response to question A of tHeBICMR s.135 notice dated 18 January 2018.
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1 100 Mbit/s;
1 1 Gbit/s and
1 10 Gbit/s

4.50 For each of these focal products we have assessed the likely amount of switching (in
response to a SSNIP) to a range ofdidate substitutes and have ascertained whether this
would exceed the critical loss that would render a SSNIP unprofitable. Table 4.1 shows the
critical loss thresholds we have used for each focal product which are underpinned by the
evidence regarding Opeeach margins presented in Annex 8 of Volume Zhe switching
threshold refers to the amount of volume that would need to switch from the focal
product in the event of a 10% SSNIP for the price rise to be unprofitable. This threshold
ranges from just' ]%for the high margin 10 Gbit/s product, td []% for 16100 Mbit/s
circuits.

Table 4.1: Critical loss threshold

Focal product Proportion of customers required to switch

10 Mbit/s [ 1%
100 Mbit/s [ 1%
1 Gbit/s [ 1%
10 Gbit/s [ 1%

Source: Ofcom analysis based on Openreach data (see Annex 8 of Volume 2).

451 In assessing the likely amount of switching we have considered what the competitive price
benchmark should be for each focal produks. prices for lower bandwidths aregulated,
S O2YaARSNI KIG GKS@&@ NBLINBaSyl heTnEcazylof S
{at DdZARStAySa adlridsS GKFG agKSNB | LINBRAzOG 2
costbased price, a regulated price will be assumed to be set apetitive levels and
aK2dz R 06S GF{1Sy la GKS &adFNIAYy3I=sLR2AYG F2N (0K

452 For 10 Gbit/s services, which are not currently subject to price controls, it is not possible to
directly identify competitive prices, but we consider these likely to be below current
price levels. We take this into account in our assessment below.

SSNIP analysis

453 For most leased lines, the main demaside substitute is another leased line of a different
bandwidth. The bandwidth differential between theservices tends to be substantial as

141 0perreach argued that it is not clear why Ofcom is relying on calculations of criticahlestS(y NS OKQa NXalLk2yas
2018 BCMR Consultation, page 86, paragraph\8@ consider this comment in Annex 8 of Volume 2.

142\\e acknowledge that lower bandwidth €Hrvices have been regulated as part of a basket and therefore BT has some

flexibility to depart from costs for some services within the basket. However, we consider that this flexibility is lindted a

therefore, we are of the view that current pricesSar | NB I a2yl 6f S LINRE& F2NJ aGKS O02YLISGAI
143EC SMP Guidelines, paragraph 31.
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leased lines are typically offered in bandwidth differential multiples of 10. However, the
price differential between these services is not always significant (and in some cases equal
to zero), particularly for bandwidghof 1 Gbit/s and below. Consequently, a 10% price rise
could sometimes mean that customers would save costs, and get the benefit of a
substantial bandwidth boost, by switching to a higher bandwidth service.

454 Our analysis therefore indicates that for lowridwidth services of 1 Gbit/s and below,
where charges are fairly constant across bandwidths (see Figure A7.2), a SSNIP is likely to
be defeated by substitution to the next higher bandwidth service, suggesting there is a
wider market encompassing bandwidti Gbit/s and below.

4.55 This may not be the case for substitution between 1 Gbit/s and 10 Gbit/s where price
differentials remain high, even after a 10% price rise on 1 Gbit/s. This price differential
suggests a bandwidth break between 1 Gbit/s and 10 hittough this may be influenced
by current high VHB prices. TalkTalk argued that our approach to desid@dubstitution
F2N) +1 . &aSNWAOSAa A& adzomaeSOG G2 F aF2Ny 27
on existing market prices rather thanmpetitive prices# In any case, even if price
differentials were to reflect cost differentials in a competitive market, we consider that
cost differentials between 1 Gbit/s and 10 Gbit/s (see Annex 7 of Volume 2) are such that
substitution to 10 Gbit/s ray not be sufficient to defeat a SSNIP on 1 Gbit/s. For example,
as at March 2017, we estimated thafB 1 Ghit/s prices werg2% above FAC and those
for EAD 10 Gbit/s werg ]%100-150% above FAG:However, we note this differential
has reduced significaly since April 2018yhen BT reduced EAD 10 Gbit/s charges by
nearly 40%Over time, as demand for bandwidth increases and costs fall, prices for higher
bandwidth products tend to reduce and become more cost reflective. This means the
competitive constrait imposed by 10 Gbit/s on 1 Gbit/s may increase in the future.
Therefore, we find the evidence ambiguous with respect to the presence of a separate VHB
market from the demand side.

O«
(0p))

4.56 Our analysis also indicates that ERMNnd asymmetric broadband servicag ainlikely to
sufficiently constrain Cl Access services to consider them in the same product market, even
when considering substitution from 100 Mbit/s which is arguably a closer substitute to
EFM and asymmetric broadband than higher bandwidths. Openraapied that EFM
should not have been excluded, as the service continues to provide a constraint for 10
Mbit/s services, despite a fall in the total number of EFM circgiitdowever 1G4,

TalkTalkoand Vodafon&oagreed that EFM services are not part of tlelevant market.
This is consistent with the results from the 2018 Cartesian report indicating that businesses

welLf1¢lt]Qa NBaLkryasS G2 GKS wnanmy . /aw /[ 2yadzZ GFiA2y > LI NI 3N
WhFO2Y ylfteara oldaSR 2y . ¢Q& HnanmMckmMT wWC{ FyR hLSYNSI OKQa
146 Qur analys of EFM substitution also applies to substitution to business grade connectivity provided over symmetric

broadband services using SDSL technologies, which is the legacy version of EFM. We have not referred to these

technologies explicitly in our analysis these have been largely superseded by EFM.

WhLISYNBI OKQ&a NBalLlkyasS (2 GKS wnmy ./aw /2yadzZ dFdA2ys LI 3S
YL LDQ& NBalLkyasS (2 (KS wnmy tlLawX unmy ./aw YyR uanmy . ¢ wC
WTf 1 ¢l f1Qa NBalLkRyasS (2 GKS wnmy . /aw [/ 2yadZ GFiA2y X LI NI INI
B0+ 2R F2ySQa NBaLkRyasS (2 GKS wnanmy . /aw /2yadzZ dFrdAz2y s LI NI H
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LISNOSAOS  @GGRLIOIMIOdzA & 69Cald wX6 (2=BRM f Saa N
services are largely considered legacy servicdselecoms providers are expecting to
replace them with FTTC/FTTP based services in the longetserm.

4.57 In relation to asymmetric broadband, upload speeds are dependent on the technology
used. For example, for FTTC based services, the maximum upload kaeea be
delivered is 20 Mbit/s. However, with the ongoing and future rollout of ultrafast
technologies like FTTP higher upload speeds will be available, and therefore asymmetric
broadband may become more of a substitute for Cl Access services in tine. 85E
suggested that FTTP should be included in future market definitions as it is a viable
substitute for services at 1 Gbit/s and beléwBT Group also pointed out that services at 1
Gbit/s and below are increasingly becoming competitive at the wiatéelevel from FTTP
providers?s+

4.58 While we acknowledge that ongoing and future FTTP deployments will narrow the speed
gap between asymmetric broadband and Cl Access services, we remain of the view that
take up of FTTP is likely to be low amongst Cl Accessngers. First, leased lines are high
quality pointto-point connectivity services that tend to be symmetric (i.e. the capacity is
the same in both directions) and uncontended (i.e. the capacity is guaranteed and not
subject to reduction). Therefore, weonsider that asymmetric broadband remains a weak
substitute for Cl Access services due to its quality limitations. Second, we expect the
coverage of FTTP is likely to be limited for businesses over the course of this review period.
This is further suppoed by our engagement with telecoms providers which suggests that
FTTP rollout will have little impact on the demand for leased lines over the course of this
market review periodss

4.59 We have also assessed whether dark fibre is a close desidadubstitute dr CI Access
services. Our analysis indicates that dark fibre is unlikely to sufficiently constrain low
bandwidth CI Access services of 1 Gbit/s and below to consider them in the same product
market. This is supported by consumer resegsimdicatingthat only a minority of low
bandwidth customers (3% to 8%) consider dark fibre as an alternative service, with the vast
majority of respondents saying they would not consider dark fibre either because they
prefer a third party to manage the services or dodssues over cost and availabiligy.
Consistent with this position, IIG in its response agreed that dark fibre is not likely to
impose a constraint on lower bandwidth services.

151Ofcom, 2018Cartesian Business Connectivity Market Assessfaec¢ssed 22 May 2019].

152" ] responses to BCMR s.135 notices.

133 90Qa&a NBaLRryasS G2 GKS wnamy ./aw /[ 2yadzZ dldArazys LI 3IS uo

154 ¢ D NiBsgdnie # the 2018 PIMR and 2018 BCMR Consultations, paragraph 3.22.

155TalkTalk response to Question 1 of tHeBCMR s.135 notice dated 20 April 2018; BT response to Question 168f the

./ aw aodémop y2G0A0S RFEFGSR wn !'LINAE HAamyX atlLw FyR yFfAIKE w!
BCMR s.135 notice dated 20 April 2018.

156 Ofcom, 20160fcom Business Connectivity Market Review: High bandwidth conng@@#6BDRC study), Figure 34a

and 34b[accessed 30 October 2018].

1572016 BCMR Statement, paragraph 4.284.

BLLDQ&a NBalLkyaS (2 (GKS wnmy tlLawX uwnmy ./aw YR uamy . ¢ wC
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4.60 The evidence is less cleaut for VHB services, as the survey resultécae that a larger
percentage of customers (20%) consider dark fibre as an alternative service, while pricing
data suggests that dark fibre prices are more attractive against VHB charges (see Annex 8
2F +£2fdzYS HOD | 26 SPOSNE (SOF Y ai A RDSNIGHNIR IOGIQ A&
WagAGOKAY3 (G2 RIN] FAONB Ay NBaLkryasS G2 I {
on whether a sufficient number of VHB customels {P6 or more) would switch to dark
fibre in the event of a SSNIP. Nevertsd, 1IG in their response suggested that its
YSYOSNB GKI @S aSSy S@OARSyOS GKFG a2YS ¢oK2f Sa
fA1Ste G2 dz&aS RIMN)] FAONB & | &adzoadAddzi S¢o

0
{

4.61 In summary, our demandide substitution analysis indicates that:

1 10 Mbit/s servies are constrained by 100 Mbit/s services;

7 100 Mbit/s services are constrained by 1 Gbhit/s services;

1 thereis a possible break between 1 Gbit/s and VHB services, although the evidence is
ambiguous;

1 EFM and asymmetric broadband services are not close dermsastitutes for Cl
Access services; and

7 dark fibre is not a close demand substitute for low bandwidth CI Access services (1
Ghit/s and below) but could be one for VHB services.

Assessment of suppigide substitution

Our approach to supphside substitution

4.62 Supplyside substitution considers whether competing telecoms providers would be able to
switch to supply the focal product in the short term, such that they would impose a
constraining effect on the prices of Cl Access services at diffeagnividthszeo

4.63 Therefore, we assess supglige substitution using the SSNIP framework. We consider
whether a telecoms provider supplying other Cl bandwidths would respond to an increase
in the price of the focal product bandwidth by supplying the focal pobdUiherefore,
supplyside substitution identifies those providers that can profitably supply a customer in
response to a SSNIP (i.e. the competitor set available for that customer).

4.64 In its response, Openreach referred to guidance from the Competition Gssion which
adrdisSa GKIFIG aGKS 02dzyRIFNASa 2F GKS NBt SgFyi
reference to demaneside substitution alone. However, there are circumstances where
Authorities may aggregate several narrow relevant markets into one leroawke on the
olara 2F O2yaAiARSNIGA2ya | o2dzi (®GpenNgehlLl2ZyaS 2

L LDQa NBalkkyasS (2 (GKS HWHnanmy tlLawX Hamy ./aw FyR Hamy . ¢ wC
comment further in Annex 8 of Volume 2.

160 TalkTalk egued that we should have considered supgpige substitution between Cl Access and Cl tatethange

connectivity service@ I £ {1 ¢ I £ { Q&4 NBaALIR2ZyaS (2 {KS Weramgdertheiramgumeii & dzf G+ GA 2y
Volume 2, Section 7.

161h |LJS y NI | porféexa theNeiB18 BCMR Consultation, page 92, paragraph 58
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consider this means it would be exceptional for sugplle entry to support a wider
product market:e2

4.65 We acknowledge that in many cases markets will &ned principally on the basis of
demandside substitution as, in those cases, supgitie substitution is not sufficiently
immediate to render a SSNIP unprofitable. However, supiply substitution is widely
acknowledged to be a component on the HMT ao@s have relevance in appropriate
circumstances. As noted in the EC SMP Guidelines ssiolglsubstitutability may be taken
AyGz2 | 002dzyG Ay aaAildz GA2ya Ay oKaidek Ada STT
substitution in terms of effectiveness Bn A Y'Y S R¥Weé W@live dhis is the case with Cl
Access services, as once the fibre connection is in place, it can be used to provide the full
range of leased line services in the immediate term, with the only change being the
equipment installed at theircuit ends (and in some cases, even this is not necessary).

4.66 Ly NBaLRyasS G2 2dzNJ 02y aside dubsiitatignyp&weenlCD I ANB SR
1 00Saa OANDdAGa KFra GKS fS@St 27TeMsTFSOGADSYS
TalkTalkes and Vodafones confirmed that there are no barriers to operators providing
different bandwidths as the underlying infrastructure is the same. Based on this, we
remain of the view that leased line providers are able to supply and switch between
bandwidths relatively qukly and at low cost.

4.67 The extent to which there is supp$jde substitution will depend on which providers have
networks close enough to the customer site to provide the service relatively quickly and at
low cost Below, we first consider the case of slyppide substitution when providers are
already connected to a customer site, before then considering the implications if providers
need to extend their network.

Where suppliers are already connected, there is supplgie substitution
between Cl Access pgces

4.68 As already mentioned, leased lines of different types are delivered over the same physical
network infrastructure. Once the fibre connection is in place, it can be used to provide the
full range of leased line services. The only difference betwéérent services is the
electronic equipment installed at the circuit ends, and in some cases, the same equipment
can be used to provide different leased line bandwidths.

4.69 Openreach argued that where a supplier is already connected, and providing a&gbatic
has been assessed as a potential competitive constraint on the desidadbandwidth
dzLJANI RS&a R2 y20 O2yaaAR&I SyaRER MARSEENWGE Waz
Instead, Openreach argued that only suppliers coming from a distinct markettdedo

182h LISy NBF OKQ&a NBaLkRyasS (2 GKS wnmy ./Jaw /[/2yadZ GFHaGA2yz LI 3S
163European Commissiddotice on Market Definitigrparagraph 20 [accessed 1 May 2019].

B4 L DOa NB 32018 PIMRB, 20i2BCHR &d 2018 BT RFR Consultpticagraph 4.4.1 and 4.4.2.

8T f 1 ¢ f1Qa NBaLRyasS (2 GKS wnmy . /aw /[ 2yadzZ GFGA2yz LI NI INI
166+ 2 R | T 2gp@skdo tHe2018 BCMR Consultation, part 2, paragraph 1.15.

67h LISY NS OKQa NBalLkRyasS (2 GKS wHnwmy-67./aw [/ 2yadZ dlradAazys LI 3AS
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expand at a low cost to provide the focal product can be considered ssjugy
entrants:es

4.70 We do not think this is correct. There is no requirement that sugfag substitution must
come from a supplier not active in the product market. The E@&lon Market Definition
adrisSa GKIG GoKSYy adzlld ASNAR YIFN]JSG I 6ARS NI
substitutable for customers, the different qualities could be grouped into one product
market, provided suppliers can offer and sell thalifies quickly and without incurring
A& A 3JY AT A GIThe iNotiCeisesi thetextample of paper production: although different
qualities of paper may not be demassile substitutes, production can be adjusted to
provide the different qualities quickly andith negligible costs. This example illustrates
that the supplier may already be active in the product market and that whether the
substitute products are demanside substitutess not relevant. As demarside and
supplyside substitution are assessed segtely, it is possible for a product to be both a
demandside and supphgide substitute without doublkeounting; the key issue is whether
the substitution is sufficiently strong in either dimension to render a SSNIP unprofifable.

There is supphside substitution where the same equipment is used

4.71 In some cases, the same equipment is used to provide different leased line bandwidths.
For example, Openreach provides the following services using the same equipment:

1 Ethernet services at 10 Mbit/s and 1Mbit/s; 17

71 Ethernet services at 100 Mbit/s and 1 Ghit/s (new connections since April 2017);

1 Ethernet 10 Gbit/s and some WDM services (the XG2010 variant of OSA Filter
Connectyr

4.72 Virgin Media uses the same equipment to provitie][services

473 The provider ca switch between the services supplied over the same equipment by
adjusting a module in the equipment. This means that in the event of a SSNIP on a
particular bandwidth e.g. 1 Gbit/s, providers of 100 Mbit/s services could quickly adjust the
equipment to dfer a 1 Gbit/s service with negligible cost, thereby rendering the SSNIP
unprofitable.

168h LJISY NS OKQa NBalLkRyasS (2 G§KS wnmy ./aw /2yadZdlradAazys LI 3AS
169 Details of the criteria for supplgide substitution were provided in the European Commisblotice on Market

Definition paragraph 2122 [accessed1 June019].

170Openreach point out that we identified the risk of double counting in the 2013 and 2016 BCMR, and therefore our

current approach is inconsistent with past approacted Sy NS OKQa NBaLkRyasS (2 G(KS wnamy ./ a
03, paragraph 665). Tke change in approach since the BCMR 2016 reflects our reconsideration of our approach following
the judgement of the Tribunal.

1712016 BCMR Statement, paragraph 4.130.

2h LISY NB I OKQ& NI & LRy & BCMR 2.135 ik dated?2g Appll 2@FS RSO dgy Sy & Sy Gt Aaidt SR
[AYS / KFENBS /2yiNRt 9GKSNYySG t NAROS& F2NJ ! LINAf wnnamyésx RFEGSR
Bh LISYNBF OKQa NBALRY&AS d@ &§adap AZyinOETRIGKSRyYyHn ! LINARE HAamy I
pricing and product launchég2 NJ =1 . L2 NI F2tA2¢3 LI IS mnd b2dS GKIdG altt @
temperatureK  NRSy SR 2LJGA0a yR I FAEGSNE 6KAOK NS y2i dz&aSR Ay L
174 Notes from meeting between Ofcom and Virgin Media on 3 May 2018.
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4.74 Our conclusion is that it is clear that there is supgitje substitution between CI Access
services supplied over the same equipment. In particular, we considethtbe will be
supplyside substitution between Ethernet services at 10 Mbit/s, 100 Mbit/s and 1 Gbit/s,
such that in the event of a SSNIP on any of these bandwidths, suppliers of other
bandwidths would reconfigure their equipment to offer the focal prodguickly and with
negligible cost.

4.75 A similar conclusion can be reached between Ethernet services at 10 Gbit/s and WDM
services, as well as across WDM services of different bandwidths, which share the same
equipment?s For example, in the event of a SSNIPV@DM services, a supplier of 10
Ghbit/s could quickly adjust the equipment to provide some WDM services (e.g. single fibre
OSA Filter Connect) at negligible cost.

Suppliers of one bandwidth can quickly start offering another bandwidth by changing equipmen

4.76 In some cases, suppliers need to use different equipment to provide leased lines of
different bandwidths. For example, Ethernet services at 1 Gbit/s and 10 Gbit/s are likely to
have different equipment at both ends of the circuit. We consider that is thise there is
also supplyside substitution as, in the event of a SSNIP on 10 Gbit/s services, a provider of
1 Ghit/s could quickly offer 10 Gbit/s services at minimal dost] indicated that
approximately" ].177

4.77 A provider of a 1 Gbit/s Ethernet servimeuld need to purchase different equipment to
start providing a 10Git/s Ethernet service. The equipment for different bandwidths is
readily available on a global market such that any operator capable of supplying a 1 Gbit/s
circuit can readily offer a 1Gbit/s circuit by purchasing and installing different end
equipment. The same engineers who install 1 Gbit/s equipment are also able to install 10
Ghbit/s equipment (and vice versa) such that no significant costs or risks are involved in
offering the diffeent bandwidths. In support, TalkTalk in its response confirmed that there
are no barriers for operators that switch between providing 1 Gbit/s and 10 Gbit/s as the
GalyYS dzzyRSNI &@Ay3 AYFNI &G NUzO éredsNaBesultarbst 1 SYa | YR
suppligs offer and sell the full range of Cl Access services and no significant investments
are required to start offering additional bandwidths. Moreover, the cost of equipment
typically accounts for a very small proportion (less than 10%) of the overallfcost o

1750Openreach claimed that our understanding in terms of upgrades is not correct at all points, particularly between

Ethernet services at 10 Gbit/s and WDM servitesJS y NB | O K Q &he RBHBORY GoSsuliatdn, jage 92,

paragraph 6Q)However, Openreach did not provide any clarification. Our understanding is that the same equipment can

be used to provide 10 Gbit/s and some WDM services. Regardless, our view is that there will bsigiepgijpstitution

between Cl Access services whether or not provided over the same equipment. We set out our reasoning for this further

below.

176h LISY NB | OK Q& th NSawl2ay&nso pi 2y G A0S REFEGSR my !LINAE wHnanmyX aSS R2(
fldzyOKSa F2NJ 1. LERNIF2fA26T LI 3IAS mnod

771" ] response to the 2018 BCMR Consultatidn,][

78T £ 1 ¢ f1Qa NBalLkyasS (2 (KS wnanmy . /aw /2yadZ GFiA2y T LI NF INI
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providing a leased line, and accordingto TalkTa#z G+ NB Y NBAYlFf (2 RSY!
FTAESRZ 42 R2 y20G IO0OG & I o6FNNASN (G2 SyidNEDE

4.78 Based on the above, we consider that where telecoms providers are already connected to
a customer site, there will beupplyside substitution between CI Access services provided
either over the same or different equipment.

Where suppliers do not have an existing connection, competitive conditions
do not differ by bandwidth

4.79 In practice, not all suppliers have aristing connection to the customer so for supplige
substitution to occur in those circumstances, a supplier may need to extend its network to
provide a leased line servie¢s.

4.80 Our assessment considers whether there is a sufficiently similar abilitinaedtive for
operators to build out from their network to provide different bandwidths. If suppliers
would react similarly across bandwidths in response to a SSNIP, these bandwidths can be
combined into a single market.

4.81 The ability of a firm to supply apicular customer depends on the proximity of its
network to that customer. A supplier with a network that is closer to the customer has a
significant cost advantage over one that is further away. Customers may also face greater
inconvenience if choosing switch to suppliers located further away, due to the duration
and uncertainty of the time taken for the supplier to extend its network. However, where
significant dig distances are required this creates challenges in supplying all bandwidths.
We have iéntified no significant differences in the technical requirements or costs in
extending a network to supply one bandwidth or another (i.e. a supplier that is capable of
supplying 1 Gbit/s is equally able to supply 10 Gbittshccordingly, on the supplyds, we
would expect competitive conditions to be the same across all products.

4.82 There are some suggestions that in practice some suppliers have been prepared to extend
their networks different distances for higher bandwidth products. We have therefore also
considered whether the distance over which operators would be able to compete to supply
a customer in the event of a SSNIP (by the incumbent supplier) varies by bandwidth.

4.83 We consider the following evidence to assess whether the incentives of suppliers t
connect to customers differ by bandwideh

179\We set out our analysis of these costs in Table 3.9. This analysis shows that infrastastsimepresent between

97.2% and 997% for 1 Gbit/s services and between [ and [ 1% for 10 Gbit/s services.

BT £ 1 ¢Ff1Qa NBaLRyasS (2 GKS wnmy . /aw /[ 2yadzZ GFGA2yz LI NI INI
181 The purpose of our assessment is to identify the relevant constraintseosupply side for Cl Access services. In its
response, Openreach argued that we should consider the implications of sunk costs forsdpgntry, especially if
considered as part of our SMP analysis. However, our view is that such factors shcedttioted to our SMP analysis
where we assess the strength of relevant constraints.

182 As established above, the cost of equipment tends to have a very small contribution to the overall cost of supplying
leased line services.

183Qpenreach argued that is not enough to assess whether or not the cost of extending networks is similar across all
bandwidths, but we should also assess whetherréaneenue and timeframe associated with a supplier extending its
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1 evidence on the indicative dig distance for different bandwidths based on the
revenues of different Cl Access services and the costs of extending networks;

1 evidence on how inconvenience to customers variesibtadce; and

1 evidence on actual digging behaviour by providers of Cl Access services.

4.84 By considering the evidence above, we examine the incentives of suppliers in both a
hypothetical and noshypothetical context.

The indicative dig distance for differeriiandwidths

4.85 We have estimated the distance over which suppliers would find it profitable to extend
their network for each ClI Access service given current price levels. We compare the
incremental revenues (assuming current price levels) to the incremeos#s clerived from
adzlJLX @Ay3 RAFTFSNBY(H aSNBAOSad ¢KAa Aa ol aSR
chargest®* Our analysis is set out in detail in Annex 10 of Volume 2 which contains the
results of our indicative dig cost model.

4.86 The results are baseash a set of assumptions for costs (including, among others, the type
of terrain), which reflect average costs in more urban areas. However, costs are likely to
vary to some extent in practice and thus it may be profitable to dig further in areas where
digging costs are lower. As these factors are unlikely to correlate with bandwidth
requirements the assumptions are useful for a comparison across bandwieiths.

4.87 Table 4.2 presents a summary of the results. It shows the indicative dig distafares
Ethernet sevices at 100 Mbit/s, 1 Gbit/s, and 10 Gbit’/We present the results for
different payback periods.

network varies across bandwidths (JSyY NS OKQa NBalLlRyasS (2 G(KS wnmy ./ aw [ 2yadz#t
However, we do implicitly consider revenue (price of services) through examining indicative dig distances and timeframe

by looking at the inconvenience faced by customers fromingito be connected by a supplier. Openreach also argued

that to the extent that customers are inconvenienced, this indicates that segigeyentry is much less likely (JSy NS OK Q&
response to the 2018 BCMR Consultation, page 94, paragraphi@@ever, he question we are trying to answer through

this assessment is not whether supsigle entry is likely but whether the incentives of suppliers to extend their networks

to connect to customers varies across bandwidths.

184|ncremental revenues include conned 2y | yR NBy i+t OKFINHSa oFaSR 2y hLISyNBI OK
Incremental costs include passive costs (i.e. costs of extending the physical infrastructure) and active costs (i.¢heosts of

electronic equipment). Passive costs are baseth d@dS Yy NBE+ OKQa 9EOS&a /2y aidNHzOGA2Yy [/ KI NBS
185 However, the model is indicative only. As set out in Annex 10, we note that the actual cost of network extension for any

given site may be higher than the estimates of our indicative dig cost model arefahe, leading to shorter brea&ven

distances.

186 These distances shown have been converted from actual route distances to radial (direjhistances.

187\We do not include the indicative dig distances for 10 Mbit/s services as they are broadly i@ Mbit/s given that

the wholesale charges and the equipment costs for both services are almost identical.
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Table 4.2: Indicative dig distance for different Cl Access services (metres)

Payback period 100 Mbit/s 10 Gbit/s
3 years 27 34 94
5 years 46 55 119

Source: Ofcom analysis set out in Annex 10 of Volume 2.

4.88 This shows that, based on October 2018 charges, the maximum indicative dig distance for
VHB services is significantly longer than for lower bandwidth services. For example, for a
typical threeyear payback period, the maximum indicative dig distances for 100 Mbit/s
and 1 Gbit/s are 27m and 34m respectively, while for 10 Gbit/s is 94m. At current charges,
a supplier of a VHB service would not necessarily be willing to provide lower bandwidths,
as it would find it profitable to provide a VHB connection over a greater distance than
would be profitable to provide lower bandwidths.

4.89 BT Group argued that our evidence on indicative dig distances points towards a
competitive VHB markess Similarly, Opereach argued that our evidence suggests that
not all bandwidths are of similar interest for suppliers to dig to and that even the
differences in dig distances between 100 Mbit/s and 1 Gbit/s are considerablewever,
the longer indicative distancesfotV. | NB f A{Sfé& (G2 06S RA&AG2NISR
where, even after its recent reduction (of nearly 40%) in wholesale charges in April 2018, it
earns substantially higher returns than for other Cl Access services. Therefore, caution
should be taken wbn drawing conclusion on these distances for market definition
purposes. In fact, our analysis suggests thafe. We also acknowledge the differences
between 100 Mbit/s and 1 Gbit/s but note that the distances are indicative only and
therefore, we also eemine evidence on customer inconvenience and actual digging
behaviour further below.

Evidence on customer inconvenience

4.90 Our indicative dig distance analysis above may overstate the distance over which telecoms
providers are able to compete. This is becadigging to connect a customer is a time
consuming activity which delays the provision of the service and places a supplier at a
competitive disadvantage.

491 The length of the delay is sometimes outside the control of the telecoms provider as it can
be subjet to factors such as site owners agreeing wayleaves in a timely manner. This is in
contrast to a situation where the customer site is already connected and thus the service
could be readily available to the customer. As customers attach some value tionené&o
connect, networks which are further away from the customer site would be disadvantaged
against the incumbent supplier.

188 ¢ DNRdzZLIQ&d NBalLlyasS (2 GKS Hnmy tlLaw
189K LISY NB I OKQ& NBaLkRyasS (2 (%Saragraphyr2.. / a
190[" ]

My ./ aw [/ 2yadz
(I

w GFrdAaz2ys LI 3S
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4.92 Evidence set out in Annex 11 of Volume 2 suggests that digging results in a provision time,
for CI Access services,[bf ] working days (on averageThis ig" ] than the mean time to
provide for all orders[{ ] working days on average), and for fiezennected orders
(" Jworking daysonaverage}! f a2 o0l aSR 2y hLISYNBWOKQa HAAMm
find that the lead times increase as the dance (dig or fibre blowndf the connection
increases.

493 Consumer research suggests these service delays represent an inconvenience for
customers. The 2016 BORstudy, which we commissioned for the 2016 BCMR, found that
a majority of respondents (51%) choose their existing supplier because they are already
connected to its networke2 It also found that the most frequent obstacle found by
respondents who said thdhey experienced problems when migrating to an alternative
ASNIBAOS 61 a&a WiAYS GF{1Sy G2 RSt ADBSNI &SNIIAOSK
the results from the Cartesian 2018 report which indicate that service delays are the key
problem feacing leased line customers.

4.94 The evidence therefore suggests that Cl Access customers may not be prepared to wait
long enough for their service to be up and running for them to consider moving to a new
supplier that would have to dig. This impacts the dypy leased lines at all bandwidths
and thus may reduce the extent to which dig distances vary by bandwidth in practice.

Evidence on actual digging behaviour

4.95 In the following paragraphs, we explain that competition based on extending networks to
competewith Openreach for specific leased line customers is not a significant feature of
the market. This means that any possible differences in the propensity to extend networks
further for some bandwidths have little impact in practice.

4.96 Evidence on actual diggy behaviour, set out in detail at Annex 11 of Volume 2, shows that
telecoms providers rarely extend their networks to supply leased lines at any bandwidth.
For example, only approximately [[% of[" ].2%¢Based on data submitted by telecoms
providers, we stimate that suppliers (other than Openreach) dug for 5% of all new
connections provided in 2017 irrespective of the bandwidth provigedor low bandwidth
services (1 Gbit/s and below), most new connections were either provided using a third
party network(52%) or were already fibre connected or required fibre work but no duct
work (44%). For VHB, the majority of new connections were already fibre connected (80%)
and most of the remainder were provided using a thparty network (18%).

191

{SS ' yySE mmMI £9@ARSYOS 2y GKS AYLIOG 2F ySisg2N)] SEGSyarzy
192BDRC 2016 study, Figures 23 and 24.

193\We also note that for 1 Ghit/s and below services, telecoms providers are often faced with amézisither extend

their own network or buy wholesale services from Openreach on regulated terms (or sometimes on commercial terms

from networks other than Openreach). The latter to some extent may act as a disincentive for telecom providers to extend

their own networks.

194 [" ]

195 These connections include leased line and dark fibre connections.
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4.97 Where a telecoms provider is not fibre connected, the data indicates the propensity to dig
is low and is similar across bandwidths, with just 3% of new connections involving duct
work both for 1 Ghit/s and below connections and VHB connectieiifie low propensity
to dig could be partly due to the disadvantage faced by a supplier who needs to extend its
network compared to one who is already connected. So, although we may in theory expect
telecoms providers to dig more often for higher value customers, this disadvantage means
that telecoms providers may not dig at all in practice (irrespective of thelvatih
provided), particularly if one supplier is already connected to the customer site.

4.98 When telecoms providers do dig, the dig distance is similar across all bandwidths: while the
actual median dig distance is 14m for bandwidths of 1 Gbit/s and belasvist 13m for
VHB services. However, this data covers very few digs (just 17 in the case of VHB in 2017),
so little weight can be placed on the data given the small number of digs.

We find that competitive constraints do not vary by bandwidth

4.99 Openreach argued that our evidence on indicative dig distances shows that not all
customer sites/bandwidths are valued the sarfdt said our considerations of customer
inconvenience and actudig distances are not relevant under the hypothetical monopolist
test, and if anything, the former suggests that no operator will expand as both they and the
customer will not find it worthwhilegs

4.100 We consider indicative dig distances, customer incoresece and actual dig distances to
examine whether the competitive constraints are likely to vary by bandwidth. In summary:

1 The maximum indicative dig distance for VHB is longer than for low bandwidth
ASNDAOSE FyR tA1Ste (2 ge$S RAAG2NISR 08& . ¢
1 Nevertheless, a supplier digging to connect a customer is admeuming activity
and consumers may not be prepared to wait long enough. This is likely to be true for
all bandwidths and, therefore, may reduce the extent to which dig distances yary b
bandwidth in practice. Therefore, the actual dig distance for VHB Access circulits is
likely to be much shorter than the estimated indicative dig distances.
1 This is consistent with evidence on actual digging behaviour, which shows that
telecoms providersarely extend their networks to supply leased lines at any
bandwidth and that even when they do, distances are low for all bandwidths.

We define a single market for Cl Access services at all bandwidths

4.101 Based on our analysis above, we consider that diffebandwidths are supplgide
substitutes where a telecoms provider has an existing connection to the customer, such
that a hypothetical monopolist of a given bandwidth would not be able to profitably
impose a SSNIP. Where telecoms providers do not haexiating connection, the

196 Excludes dark fibre connections for which information about the bandwidth provided over these connections was not
available.

197h LISY NBF OKQa NB acyRyCanSultaiich, pagk $4, paragraph 72.

198 LISY NB I OKQ& NBalLkyasS (2 GKS wnwmy ./aw /2yadzZ dFrdA2ys LI 3S
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