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Letter to Ofcom
Do you Really Want to Encourage Infrastructure Investment?

UK Digital Communications Review — Ofcom’s Strategic Review is too good an
opportunity to be wasted through lack of ambition. We see it as a chance to prevent
the UK falling further behind peers which are proceeding with urban builds of fibre to
the home. We also believe that Ofcom can avert the risk of a long term
infrastructure monopoly or duopoly by choosing to open up the local network to
more diverse competitive investment. In 2005 the UK was falling behind most
European countries in consumer broadband, and the last Strategic Review
responded with ULL and a functional separation of BT. This time we see the
opportunity to apply passive network sharing to deliver fibre broadband services
from a much more diverse range of competitors.

Future of access regulation most important for investors — In this report we
mainly focus on regulation of the fixed access network — the most capital hungry
part of the telecoms infrastructure, with the longest asset lives, but right now also
the fastest changing. In its preparation we have spoken with interested parties
including CEOs and regulatory directors at listed and unlisted telecoms operators,
independent regulatory specialists, former employees of Ofcom, and engineers with
extensive experience of local network construction and operation.

Scope for Ofcom to incentivise more competitive investment — The success of
access network regulation in promoting broadband take up in the last 10 years
should not cloud the issues that are emerging as technology continues to advance.
While fixed and mobile networks are converging towards IP/Ethernet for access to
customers large and small, regulation has become more complex and burdensome.
Duct and pole sharing has been an abject failure in the UK, while the benefits of
successful implementation are becoming evident in other European countries.

Not just for Ofcom to solve — Passive network access is not the complete
solution to deploying the broadband infrastructure of the future. In the UK key
potential partners such as utilities, local government and Network Rail are not yet
on board with this priority. The UK has the most restrictive planning regime in
Europe, and the highest cell site costs and rents. It is no coincidence that
Vodafone’s Project Spring is less advanced in the UK than any other country in its
footprint or that London’s cell density is less than half that of other major European
cities.

Proposals — Broadening passive measures and addressing the inadequacies of its
duct and pole sharing measure, by removing the self-defeating limitations on
competitor use and properly industrialising the product, would provide a better
regulatory model, and the country with more competitive infrastructure investment.
We believe that wholesale price flexibility for residential fast broadband must be
retained, but see full structural separation of BT as unnecessary and disruptive.
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We think the regulator needs to develop
the ground for the next ten years, during
which the industry will see technology
convergence displacing a lot of familiar
legacy products.

Based on our interviews the industry
sees Ofcom’s current duct and pole
sharing measure as expensive and
inflexible. No competitor makes any
significant use of it.
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How to Encourage Infrastructure Investment

Ofcom’s Strategic Review is too good an opportunity to be wasted through lack of ambition.
We think the regulator needs to develop the ground for the next ten years, during which the
industry will see technology convergence displacing a lot of the legacy products that Ofcom
regulates today. The Strategic Review provides Ofcom with an opportunity to examine
structural network-wide solutions rather than “solving individual connectivity issues as they
go along”, in the words of one of our interviewees.

The success of superfast broadband is re-concentrating the market to the extent that Virgin
and BT between them now have 86% of superfast broadband connections (Figure 1) but only
34% in broadband at ordinary speeds (Figure 2). We recognise the risk of re-monopolisation in
fixed access, which we see as potentially negative long term not just for consumers but also
for investors who may, as a result, face an increasingly interventionist regulatory regime over
time. We believe the answer is to take much more effective action to open up passive
infrastructure such as ducts, poles and cables, so that competitors can deploy fibre local
network without incurring the high costs and disruption of repeatedly re-digging the roads.
This should have the benefit of lowering barriers to entry, diversifying local network suppliers
and encouraging investment and innovation.

We also see the Strategic Review as a chance to head off the danger that the UK falls behind
peers which are proceeding with extensive urban builds of fibre to the home. Britain’s cities
need to compete internationally, and a nationwide one fits all approach is neither necessary
nor desirable. Residential fibre to the building, which is still scarce in the UK (Figure 5), is not
only future proof but lower cost to operate than current technologies. A number of smaller UK
companies including Hyperoptic, Gigaclear, Geo Networks and City Fibre (its York trial a JV
with TalkTalk and Sky) are seeking to demonstrate that FTTB can be economic in the UK
beyond the preconceived limits of urban business centres and new build estates.

Our industry interviews made clear that competitors see Ofcom’s current duct and pole
sharing measure as expensive and inflexible, and the limitations on use as unfairly tilting the
playing field against competitive players. The feedback is that it is not properly industrialised
and that other countries do better, with good surveys and online portals to show duct
availability. No competitor makes any significant use of it, and one executive said that the
overheads involved in using BT’s ducts adds cost of 2-3x the payments due to BT for their use.
We see proper industrial implementation as essential to delivering benefits from the symmetric
passive access measures envisaged under the European Broadband Directive to reduce the
cost of rollout. The government says it will consult on its implementation during 2015.

Figure 1. Superfast broadband market share (>30Mbps)

% of all broadband connections, calendar quarters

Figure 2. Ordinary broadband market share (<30Mbps)
% of all broadband connections, calendar quarters
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Figure 3. Network schematic with principle regulated elements in residential and business access
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We believe that wholesale price flexibility
for residential fast broadband must be
retained, and see full structural
separation of BT as unnecessary and
disruptive.

Ofcom may see a case for legal
separation of Openreach within BT's
holding company group to improve
openness and accountability.

We see effective passive network sharing
as key to accelerating fibre deployment,
increasing investment, competitiveness
and innovation, improving consumer
choice and heading off the risk of
re-monopolisation of telecoms access.
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We recognise that strong consumer demand for fast broadband has been
demonstrated and so the period of highest investment risk for superfast broadband
has passed. Nonetheless, considerably more investment is needed. The priority
from here should be completing rural coverage and a network wide upgrade to
G.fast for BT while encouraging greater diversity of supply, particularly in cities
where the UK is falling behind other countries. With this in mind we believe that
wholesale price flexibility for residential fast broadband must be retained, and see
full structural separation of BT as unnecessary and disruptive.

On structural separation our interviewees were predictably split, with BT against and
competitors generally in favour, but we see it carrying risks for Ofcom’s broader
objectives. We examined the arguments in an earlier report Open Breach — The
Wrong Medicine. We see the timing as sub-optimal, with the risk that it throws some
uncertainty over the fast broadband investment programme. We also anticipate that
the point of delineation between Openreach and the rest of BT will move as local
copper plant and exchanges are removed over time as the local network migrates
fully to IP/Ethernet. This process, which should drive significant efficiency benefits,
could be obstructed by splitting BT now.

However, Ofcom may see a case for legal separation of Openreach within BT’s
holding company group. This could address legitimate complaints from competitors
about lack of openness, cost allocations, service quality and lack of even
handedness while keeping Openreach part of BT's capex envelope and retaining
enough flexibility to adapt to structural changes in time.

The UK Government says its role in supporting industry is to “remove barriers to
investment, to cut the red tape that increases the cost of rollout, and to ensure the
continuance of the stable regulatory framework that makes the UK such an
attractive place to invest"’. In this context we see passive network sharing as key to
accelerating fibre deployment to the next stage, increasing investment,
competitiveness and innovation, improving consumer choice, and heading off the
risk of re-monopolisation of telecoms access in the UK.

Concerns about mobile coverage, not-spots and signal strength show there is still
much to be done in this regard. Feedback from the competitive telcos in the UK
suggests that key potential partners such as utilities, local government and Network
Rail are not aligned with the priority the government wishes to place on building a
competitive national broadband infrastructure. Issues remain with practices in
planning and other logistical areas that are uniquely obstructive in the UK.

Much of this lies outside Ofcom’s remit but should be considered as part of an
overall package to improve investment levels and efficiency, as well as better
outcomes for consumers. Also important here, in February the Government initiated
a consultation into reforming the electronic communication code, which provides the
legal framework for the rollout and maintenance of telecoms networks and regulates
the relationship between telecom network operators and providers of key sites.
Responses were due by the end of April, and are being considered.

1 DCMS: The digital communications infrastructure strategy, 18 March 2015
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Figure 4. Leased lines / Ethernet (<=1Gbps)
Basket price cap, year to March
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We see a strategic review as an
opportunity to simplify regulation in a
way which may not be practical under the
legislation governing Ofcom’s powers
and the silo structure applied by the EC.

Citi Research

Ofcom has historically aimed to target regulation at a single level, however, the
move to IP/Ethernet for access, both in residential and business, has contributed to
multiplying layers of regulation and we believe Ofcom should aim to simplify those
again over time. As (Figure 3) illustrates, both residential and particularly business
access will be regulated at multiple levels post the current Business Connectivity
Market Review if the terms of this May’s consultation document are adopted. For
business this would include passive network measures of duct and pole access
(with service limitations) and dark fibre (with geographic limitations) in addition to
the active service measures on leased lines and Ethernet (also with geographic
limitations). Figure 4 shows the price caps on Openreach’s Ethernet basket which
have been tightened over time.

We see the delivery of effective passive remedies as enabling a progressive
simplification of regulatory measures on active services. The burdensome
regulatory approach in telecoms is due for some simplification and adoption of a
more holistic, less siloed approach. We note that Ofcom’s last 18 months or so of
published decisions, consultation documents and research reports come to 5,876
pages, an average of 330 pages per month, on the telecoms sector alone.

Indeed, we see a strategic review as an opportunity to simplify regulation in a way
which may not be practical under the legislation governing Ofcom’s powers and the
silo structure applied by the EC. The three year cycle of regulatory reviews is too
short and a pause to take a more holistic perspective could deliver benefits from, for
example, taking a more unified view residential and business access networks.
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A strategic review is a rare moment when
Ofcom’s options go beyond its usual
legislative limitations.

Ofcom needs to address the
shortcomings in its passive network
provisions (ducts, poles, potentially dark
fibre).

Lithuania pioneered passive network
sharing and still leads the European field
with 35% take up of fibre to building for
residential customers.
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Recommendations

A strategic review is a rare moment when Ofcom’s options can go beyond the usual
legislative limitations placed upon it, such as being quite so tied to findings of
significant market power as justification for action, or being constrained by the EC’s
siloed market by market approach. The 2005 strategic review saw BT come to a
settlement in lieu of a referral to the then Competition Commission. It did use an
SMP framework and BT'’s undertakings from that time fall away if SMP findings are
withdrawn, however, other models are possible. The settlement in lieu mechanism
can result in a less piecemeal outcome than conventional regulation while, by
accepting, BT avoids the delay and uncertainty of a full referral.

Our view is that regulation needs to be reformed to broaden incentives for
investment, adapt to the new technological playing field and reduce regulatory
overhead. We have five main suggestions.

1. Strengthen passive measures and simplify interventions

We believe that Ofcom should set a path to a progressive simplification of the
complex thicket of regulatory measures that has been building up. In order to scale
back its intervention at the services level (such as business Ethernet or residential
superfast broadband), Ofcom needs to address the shortcomings in its passive
network provisions (ducts, poles, potentially dark fibre). We see passive network
sharing as key to accelerating fibre deployment, increasing investment,
competitiveness and innovation, improving consumer choice and heading off the
risk of re-monopolisation of telecoms access.

Analysys Mason, in a 2012 study for the European Commission, estimated cost
savings in the range of 29-75% from deploying a network using existing passive
infrastructure rather than new digging. This has the potential to accelerate fibre
deployment, enable new competitive entry and broaden availability of FTTB into
previously uneconomic areas. The Analysys report contributed to the harmonisation
effort of the EC, and led to the European Broadband Directive to reduce the cost of
rollout. The UK Government has said it will bring forward a consultation on its
implementation in 2015. EU member states have until 1 January 2016 to transpose
the Directive into their national legislation.

Our earlier report on this subject - Towards an Open Duct Future, 26 Feb 2013 —
observed that by then many countries had imposed open duct type remedies but
that both the model and degree of success varied. Most successful at that point
were Lithuania and Portugal, both of which have symmetric regulation requiring
multiple players to make ducts available. Since then fibre build through
infrastructure sharing has pressed on in France and Spain as well.

Lithuania is still the most successful, leading the European field with 35% take up of
fibre to building for residential customers (Figure 5). It introduced the compulsory
sharing of all passive infrastructure in 2004 under a law imposing “Symmetric
Obligation to share all available passive infrastructure which is suitable for
construction of electronic communications networks”. This included the telecoms
operators, gas and electricity companies. Terms for a range of countries are shown
in Figure 6.
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Figure 5. Penetration of broadband via fibre to the home and fibre to the building + LAN
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Figure 6. Overview of open duct access obligation and duct access pricing for incumbent operators
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For the most part, use of BT's ducts by
competitors is restricted in ways that BT
itself, of course, doesn’t face.

We argue the UK should catch up with
other countries by moving to an online
mapping of relevant Openreach
infrastructure and a traffic light system
for duct availability.

Citi Research

The UK has a poor record of reuse of existing facilities and many would be
suitable as a conduit for fibre optic cables, large numbers of which fit within a 20mm
diameter cable, were contractual, cost and practical matters efficiently resolved.

Currently competitors can only use duct and pole sharing to install next generation
access networks for multiple residential or business premises. This excludes point
to point connections to single customers, leased lines and connections to industrial
facilities like cell sites, local exchanges or Ethernet points of presence. We find
these exclusions self-defeating as BT clearly is not operating under such constraints
and these services provide a route into a broader offering for some operators.

UK companies, familiar with relatively smoothly working processes for this abroad,
have commented about the lack of commitment to making this work here. One of
our interviewees said that it currently costs 2-3x more to use the duct sharing in the
UK than they are paying to BT for the service. Another described the duct sharing
measure as expensive and inflexible, and the limitations on use as unfairly tilting the
playing field against competitive players.

Ofcom needs to fix the ineffective performance of duct and pole sharing
(“Passive Infrastructure Access”) by removing these self-defeating limitations on
competitor use and ensuring that it is properly industrialised. We argue the UK
should catch up with other countries by moving to an online mapping of relevant
infrastructure and a traffic light system for duct availability. Reports on the condition
of BT’s ducts are mixed, however other countries have faced similar issues and
overcome them. In any case, to extend the reach of fibre network further in the UK
there will need to be passable ducts, whether that fibre is installed by BT or a
competitor.

Ofcom’s proposal to add wholesale dark fibre to BT's obligations was
generally welcomed by the altnet interviewees that we spoke to, although one
commented that it would be a disaster if it went the way of the barely used duct
sharing. Advantages cited for competitors would be that it would give them end to
end network control from their own network management centres, better insight into
service delivery to customer, the ability to innovate more quickly, and they would not
need to move in line with BT’s product roadmap for active services.

2. Retain wholesale price flexibility for residential fast broadband

We believe that wholesale price flexibility for residential fast broadband, with a
term commitment, remains important to maintain investment levels and complete
the build out of fibre to the cabinet and G.fast (BT says if its trials are successful it
will start to deploy G.fast in its 2016/17 financial year). The wholesale and retail
prices are currently governed by a margin squeeze test to protect competitors.
While we see removal of such regulatory measures on services (active elements)
as desirable long term, that looks to be some way off, particularly for less densely
populated areas.

3. Consider alegal rather than structural separation for Openreach

Most competitor managements that we have spoken to are either overtly in favour
of the structural separation of Openreach from BT or are positively disposed
towards the idea. Not surprisingly BT takes the opposite view, and sees significant
disadvantages and costs. We examined the arguments in an earlier report Open
Breach — The Wrong Medicine, 23 March 2015.

Ahead of this review Sky has called on Ofcom to make its key focus whether BT
should be referred to the Companies and Market's Authority (CMA) under a Market
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Investigation Reference (MIR). Its critique covers what it sees as underinvestment
and poor service levels from Openreach, among other things.

We take the view that a structural separation would be disruptive and would
not, of itself, answer the question about how regulation should encourage
broadband investment and competition over the next 10 years.

We see a high risk of re-monopolisation It may indeed suit BT to take its time with superfast broadband roll out to perpetuate
with the structural separation route, the investment-friendly fibre regulation as long as possible. As such, the

which in our view is not the step to take government may see any threat of structural separation as a way to push BT to
when heavy levels of investment will still move more quickly. However, we see a high risk of re-monopolisation with this

be required for some time. route, which in our view is not the step to take when heavy levels of investment will

still be required for some time. Openreach is the most capital intensive part of BT,
representing 69% of its capital employed and 42% of EBITDA.

In any case progress with superfast broadband roll out has been pretty consistent
(Figure 8) and Openreach’s capex has lately stayed roughly flat at over £1bn pa
while the BT Group’s overall capex has seen a decline (Figure 7).

Figure 7. Openreach capex has been broadly stable since formation Figure 8. BT fibre broadband coverage (mainly FTTC)
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Pressing down prematurely on the
pricing of active services would risk
squeezing out competitive investment.

We dispute the suggestion that
Openreach is being used to fund BT's
bidding for sports rights.

Ofcom’s last 18 months or so of
decisions, consultation documents and
research reports on the telecoms sector
comes to 5,876 pages, an average of 330
pages per month.

Grouping markets that rely on a degree
of common infrastructure and extending
the review period, could meet EC
requirements, extend visibility and free
up resource to look more closely at
execution of the measures, rather than
merely their design.
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We believe the competitive risks would be better addressed with more effective
passive network remedies and without pressing down prematurely on the pricing of
active services, which would risk squeezing out competitive investment. Over time,
this should allow a new model of competition to emerge, with competitors less
dependent upon BT, and set an independent challenge to BT over its technology
choices.

Given there are no unambiguously successful international precedents for structural
separation, we find the proposal risky for the authorities. We also believe that any
desire to defer the end to supportive regulation would remain unchanged at an
independent Openreach anyway.

In particular we dispute the suggestion that Openreach is being used to fund BT’s
bidding for sports rights. We do not believe that BT has any more need of
Openreach to fund its sport TV ambitions than Sky does. BT Consumer generated
over £1bn of EBITDA and over £0.8bn of operating FCF (EBITDA minus capex) in
2014/15, while funding its current sports rights portfolio. We expect both to dip in
2015/16 as the costs of UEFA rights are absorbed but that OpFCF for the
Consumer division will not go below £645m pa in each of the next three years.

Instead we believe Ofcom could consider putting Openreach into a legally
separate entity, within the BT holding company group. This might improve visibility
in general and make it possible in a more open way to address complaints from
competitors about cost allocations, quality of service and even handedness.

While Openreach is functionally separate from the rest of BT it is a division rather
than having legal status of its own (e.g. as a limited company or Plc). Ofcom may
also consider its governance. While Openreach is supervised by the Office of the
Telecoms Adjudicator on behalf of Ofcom, its Equality of Access Board is a
sub-committee of the main BT board.

Should things not work out to Ofcom’s satisfaction legal separation would, in
principle, reduce the preparation time needed for full structural separation later.

4. Better focus of the umpire’s resources

Figure 11 shows Ofcom’s last 18 months or so of decisions, consultation documents
and research reports related only to the telecoms sector. This comes to 5,876
pages, an average of 330 pages per month, omitting many of the accompanying
documents such as consultants’ reports. This mighty page count is dominated by
the Fixed Access Market Review (FAMR — residential access) and the Business
Connectivity Market Review (BCMR — business access), which are among the
market reviews that must occur every three years under EC rules.

This heavy resource intensity is partly a function of the overly frequent and siloed
nature of the EC’s market reviews and partly Ofcom’s seeking to avoid legal
challenge (not all European regulators go into such extensive detail).

We believe that this approach can exacerbate short termism and obscure the bigger
picture when, for instance, two or more of the EC’s “markets” share a common
underlying infrastructure. We note though that the strict framework that Ofcom must
follow does, of itself, provide a predictability for the investment environment.
Nonetheless, grouping markets that rely on a degree of common infrastructure and
extending the review period to six years with a progress check against nominated
objectives at year three, could meet EC requirements, extend visibility and free up
resource to look more closely at execution of the measures, rather than merely their
design.
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Figure 11. Ofcom telecoms sector publications since Dec 2013 - 5,876 pages (averaging 330 pages per month)

Date  Sector TypelTitle Related Documents Pages
12Jun15 Fix  Consultation: Leased Lines Charge Control Press release; May 15 BCMR consultation; 196
Previous Statement Mar 13 Annx 316
12Jun15 Fix  Consultation: Review of BT's cost attribution Press release 152
methodologies
11Jun 15 Fix Consultation: Supplementary guidance on assessment Mar 14 VULA margin statement; Jun 14 15
of the VULA margin consultation
26 May 15 Mob  Consultation: Public Sector Spectrum Release: Award Press release; Nov 14 consultation 155
of the 2.3 and 3.4 GHz spectrum bands
15 May 15 Fix Consultation: BCMR: Review of competition in the Press release; Previous Statement Mar 13 339
provision of leased lines
19 Mar 15 Fix Statement: FAMR: Approach to the VULA margin final Press release; Jan 15 draft decisions; Jun 14 292
statement consultation; Jun 14 FAMR statement
17 Mar 15 Mob  Statement: Final statement on the mobile call Feb 15 draft statement; Jun 14 consultation 173
termination market
12 Mar 15 Update: Strategic review of digital communications Press release; Sep 05 Strategic Review 24
Statement; Sep 05 press release/Dec 03
19Feb 15 Mob Consultation: Annual licence fees for 900 MHz and 1800Press release; Aug 14 consultation; Oct 13 119
MHz spectrum consultation; Apr 14 consultation
6 Feb 15 Mob  Statement: Draft statement on the mobile call Jun 14 consultation 171
termination market
15Jan 15 Fix Statement: FAMR: Approach to the VULA margin draft Press release; Jun 14 consultation; Jun 14 278
decisions FAMR statement
11 Dec 14 Rsch Research: ICMR: Importance of the UK’s internet Press release; Data for download; ICMR 13 382
economy revealed
8 Dec 14 Rsch Research: Infrastructure Report 2014 Press release; 2013 report; 2012 report 188
19 Nov 14 Mob Statement: Decision to make the 700 MHz band Press release 80
available for mobile data May 14 consultation
13 Nov 14 Mob Research: Measuring mobile broadband performance in Press release 65
the UK (4G & 3G)
21 0ct14 Fix Update: Complaint from TalkTalk Decision Document 280
1 Aug 14 Mob  Consultation: Annual licence fees for 900 MHz and 1800Press release; Oct 13 consultation; Apr 14 74
MHz spectrum consultation
26 Jun 14  Fix Statement: Fixed Access Market Reviews - final Press release; WBA final statement; All other 595 (Vol-1)
statement related documents 155 (Vol-2)
19Jun 14  Fix Consultation: EAMR: Approach to the VULA margin Press release; FAMR 14 draft decisions; Jan 220
14 consultation, July 13 consultation
19Jun 14  Fix Update: Complaint from TalkTalk
4 Jun 14 Mob  Consultation: Mobile Call Termination Market Review  Updates to rates following Mar 11 statement; 173
2015-2018 Oct 13 industry workshop; Mar 11 statement
20May 14 Fix  Statement: Fixed Access Market Reviews draft Press release; WBA draft decision; Others 583 (VolI-1)
decisions 155 (Vol-2)
21 Feb 14 Fix Consultation: Fixed access market reviews - update Main related documents 292
27Jan 14  Fix Consultation: WBA - further consultation Main related documents; July 13 consultation 88
16 Jan 14  Fix Consultation: Fixed access market reviews - further Main related documents; Dec 13 consultation 112
consultation
19 Dec 13  Fix Consultation: Fixed access market reviews: Openreach Press release; All related documents 204

QoS and approach to setting LLU and WLR Charge ...

Source: Ofcom Main publications
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other major European cities.
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5. Harder to reach: mobile and pay TV

We believe Ofcom should lend its support to addressing the numerous
obstacles to improving the UK’s substandard mobile infrastructure. The
government’s reform of the Electronic Communications Code will be important in
reducing barriers to investment. Government support may be needed more
generally here to ensure that significant participants like the planning regime, local
councils and Network Rail align their priorities to support the industry in deploying
higher cell densities for effective 4G networks.

In mobile, Vodafone’s Project Spring is less advanced in the UK than any other
country in its extensive footprint. London’s cell density (3G sites per sq km) is less
than half of other major European cities, and mast heights are up to one third less.
These shortcomings lead to poorer signal availability and depth and (ironically)
having to operate the cells at higher power levels.

The UK has the most restrictive planning regime of any in Europe, the highest site
costs and rents, and the most restricted access to sites than anywhere in Europe.
While planning matters are not directly within Ofcom’s remit, its recognition as an
important part of the whole could prompt constructive moves from the government,
which could go beyond its reform of the electronic communication code.

We believe a Strategic Review would be incomplete without consideration the
broader implications of pay TV in the market.

The market has developed since the Competition Commission’s comment of 2 Aug
2012 upon rejecting Ofcom'’s referral of Sky Movies: “In our view, competition in the
pay-TV retail market overall remains ineffective but we were asked by Ofcom to
look specifically at the role of first pay movie content and Sky’s position with regard
to these rights”.

Nonetheless, the growing importance of Pay TV as, in many cases, the principle
driver of the purchase decision in triple play, and potentially quad play, packages
makes the role of cross selling and market power in this adjacent sector
increasingly important for telecoms.
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prohibits research analysts from sending draft research to subject companies. However, it should be presumed that the author of the Product has had
discussions with the subject company to ensure factual accuracy prior to publication. All opinions, projections and estimates constitute the judgment of the
author as of the date of the Product and these, plus any other information contained in the Product, are subject to change without notice. Prices and
availability of financial instruments also are subject to change without notice. Notwithstanding other departments within the Firm advising the companies
discussed in this Product, information obtained in such role is not used in the preparation of the Product. Although Citi Research does not set a
predetermined frequency for publication, if the Product is a fundamental research report, it is the intention of Citi Research to provide research coverage of
the/those issuer(s) mentioned therein, including in response to news affecting this issuer, subject to applicable quiet periods and capacity constraints. The
Product is for informational purposes only and is not intended as an offer or solicitation for the purchase or sale of a security. Any decision to purchase
securities mentioned in the Product must take into account existing public information on such security or any registered prospectus.

Investing in non-U.S. securities, including ADRs, may entail certain risks. The securities of non-U.S. issuers may not be registered with, nor be subject to the
reporting requirements of the U.S. Securities and Exchange Commission. There may be limited information available on foreign securities. Foreign
companies are generally not subject to uniform audit and reporting standards, practices and requirements comparable to those in the U.S. Securities of
some foreign companies may be less liquid and their prices more volatile than securities of comparable U.S. companies. In addition, exchange rate
movements may have an adverse effect on the value of an investment in a foreign stock and its corresponding dividend payment for U.S. investors. Net
dividends to ADR investors are estimated, using withholding tax rates conventions, deemed accurate, but investors are urged to consult their tax advisor for
exact dividend computations. Investors who have received the Product from the Firm may be prohibited in certain states or other jurisdictions from
purchasing securities mentioned in the Product from the Firm. Please ask your Financial Consultant for additional details. Citigroup Global Markets Inc.
takes responsibility for the Product in the United States. Any orders by US investors resulting from the information contained in the Product may be placed
only through Citigroup Global Markets Inc.

Important Disclosures for Bell Potter Customers: Bell Potter is making this Product available to its clients pursuant to an agreement with Citigroup Global
Markets Australia Pty Limited. Neither Citigroup Global Markets Australia Pty Limited nor any of its affiliates has made any determination as to the suitability
of the information provided herein and clients should consult with their Bell Potter financial advisor before making any investment decision.

The Citigroup legal entity that takes responsibility for the production of the Product is the legal entity which the first named author is employed
by. The Product is made available in Australia through Citigroup Global Markets Australia Pty Limited. (ABN 64 003 114 832 and AFSL No. 240992),
participant of the ASX Group and regulated by the Australian Securities & Investments Commission. Citigroup Centre, 2 Park Street, Sydney, NSW

2000. The Product is made available in Australia to Private Banking wholesale clients through Citigroup Pty Limited (ABN 88 004 325 080 and AFSL
238098). Citigroup Pty Limited provides all financial product advice to Australian Private Banking wholesale clients through bankers and relationship
managers. If there is any doubt about the suitability of investments held in Citigroup Private Bank accounts, investors should contact the Citigroup Private
Bank in Australia. Citigroup companies may compensate affiliates and their representatives for providing products and services to clients. The Product is
made available in Brazil by Citigroup Global Markets Brasil - CCTVM SA, which is regulated by CVM - Comissao de Valores Mobiliarios, BACEN - Brazilian
Central Bank, APIMEC - Associagédo dos Analistas e Profissionais de Investimento do Mercado de Capitais and ANBID - Associa¢do Nacional dos Bancos
de Investimento. Av. Paulista, 1111 - 11° andar - CEP. 01311920 - Sao Paulo - SP. If the Product is being made available in certain provinces of Canada by
Citigroup Global Markets (Canada) Inc. ("CGM Canada"), CGM Canada has approved the Product. Citigroup Place, 123 Front Street West, Suite 1100,
Toronto, Ontario M5J 2M3. This product is available in Chile through Banchile Corredores de Bolsa S.A., an indirect subsidiary of Citigroup Inc., which is
regulated by the Superintendencia de Valores y Seguros. Agustinas 975, piso 2, Santiago, Chile. The Product is distributed in Germany by Citigroup
Global Markets Deutschland AG ("CGMD"), which is regulated by Bundesanstalt fuer Finanzdienstleistungsaufsicht (BaFin). CGMD, Reuterweg 16, 60323
Frankfurt am Main. Research which relates to "securities” (as defined in the Securities and Futures Ordinance (Cap. 571 of the Laws of Hong Kong)) is
issued in Hong Kong by, or on behalf of, Citigroup Global Markets Asia Limited which takes full responsibility for its content. Citigroup Global Markets Asia
Ltd. is regulated by Hong Kong Securities and Futures Commission. If the Research is made available through Citibank, N.A., Hong Kong Branch, for its
clients in Citi Private Bank, it is made available by Citibank N.A., Citibank Tower, Citibank Plaza, 3 Garden Road, Hong Kong. Citibank N.A. is regulated by
the Hong Kong Monetary Authority. Please contact your Private Banker in Citibank N.A., Hong Kong, Branch if you have any queries on or any matters
arising from or in connection with this document. The Product is made available in India by Citigroup Global Markets India Private Limited (CGM), which is
regulated by the Securities and Exchange Board of India (SEBI), as a Research Analyst (SEBI Registration No. INH000000438). CGM is also actively
involved in the business of merchant banking, stock brokerage, and depository participant, in India, and is registered with SEBI in this regard. CGM'’s
registered office is at 1202, 12th Floor, FIFC, G Block, Bandra Kurla Complex, Bandra East, Mumbai — 400051. CGM’s Corporate Identity Number is
U99999MH2000PTC126657, and its contact details are: Tel:+9102261759999 Fax:+9102261759961. The Product is made available in Indonesia through
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PT Citigroup Securities Indonesia. 5/F, Citibank Tower, Bapindo Plaza, JI. Jend. Sudirman Kav. 54-55, Jakarta 12190. Neither this Product nor any copy
hereof may be distributed in Indonesia or to any Indonesian citizens wherever they are domiciled or to Indonesian residents except in compliance with
applicable capital market laws and regulations. This Product is not an offer of securities in Indonesia. The securities referred to in this Product have not been
registered with the Capital Market and Financial Institutions Supervisory Agency (BAPEPAM-LK) pursuant to relevant capital market laws and regulations,
and may not be offered or sold within the territory of the Republic of Indonesia or to Indonesian citizens through a public offering or in circumstances which
constitute an offer within the meaning of the Indonesian capital market laws and regulations. The Product is made available in Israel through Citibank NA,
regulated by the Bank of Israel and the Israeli Securities Authority. Citibank, N.A, Platinum Building, 21 Ha'arba'ah St, Tel Aviv, Israel. The Product is made
available in Italy by Citigroup Global Markets Limited, which is authorised by the PRA and regulated by the FCA and the PRA. Via dei Mercanti, 12, Milan,
20121, Italy. The Product is made available in Japan by Citigroup Global Markets Japan Inc. ("CGMJ"), which is regulated by Financial Services Agency,
Securities and Exchange Surveillance Commission, Japan Securities Dealers Association, Tokyo Stock Exchange and Osaka Securities Exchange. Shin-
Marunouchi Building, 1-5-1 Marunouchi, Chiyoda-ku, Tokyo 100-6520 Japan. If the Product was distributed by SMBC Nikko Securities Inc. it is being so
distributed under license. In the event that an error is found in an CGMJ research report, a revised version will be posted on the Firm's Citi Velocity
website. If you have questions regarding Citi Velocity, please call (81 3) 6270-3019 for help. The Product is made available in Korea by Citigroup Global
Markets Korea Securities Ltd., which is regulated by the Financial Services Commission, the Financial Supervisory Service and the Korea Financial
Investment Association (KOFIA). Citibank Building, 39 Da-dong, Jung-gu, Seoul 100-180, Korea. KOFIA makes available registration information of
research analysts on its website. Please visit the following website if you wish to find KOFIA registration information on research analysts of Citigroup Global
Markets Korea Securities

Ltd. http://dis.kofia.or.kriwebsquare/index.jsp?w2xPath=/wg/fundMgr/DISFundMgrAnalystList.xml&divisionld=MDIS03002002000000&serviceld=SDIS03002
002000. The Product is made available in Korea by Citibank Korea Inc., which is regulated by the Financial Services Commission and the Financial
Supervisory Service. Address is Citibank Building, 39 Da-dong, Jung-gu, Seoul 100-180, Korea. The Product is made available in Malaysia by Citigroup
Global Markets Malaysia Sdn Bhd (Company No. 460819-D) (“CGMM”) to its clients and CGMM takes responsibility for its contents. CGMM is regulated by
the Securities Commission of Malaysia. Please contact CGMM at Level 43 Menara Citibank, 165 Jalan Ampang, 50450 Kuala Lumpur, Malaysia in respect
of any matters arising from, or in connection with, the Product. The Product is made available in Mexico by Acciones y Valores Banamex, S.A. De C. V.,
Casa de Bolsa, Integrante del Grupo Financiero Banamex (“Accival’) which is a wholly owned subsidiary of Citigroup Inc. and is regulated by Comision
Nacional Bancaria y de Valores. Reforma 398, Col. Juarez, 06600 Mexico, D.F. In New Zealand the Product is made available to ‘wholesale clients’ only as
defined by s5C(1) of the Financial Advisers Act 2008 (‘FAA)) through Citigroup Global Markets Australia Pty Ltd (ABN 64 003 114 832 and AFSL No.
240992), an overseas financial adviser as defined by the FAA, participant of the ASX Group and regulated by the Australian Securities & Investments
Commission. Citigroup Centre, 2 Park Street, Sydney, NSW 2000. The Product is made available in Pakistan by Citibank N.A. Pakistan branch, which is
regulated by the State Bank of Pakistan and Securities Exchange Commission, Pakistan. AWT Plaza, 1.1. Chundrigar Road, P.O. Box 4889, Karachi-
74200. The Product is made available in the Philippines through Citicorp Financial Services and Insurance Brokerage Philippines, Inc., which is regulated
by the Philippines Securities and Exchange Commission. 20th Floor Citibank Square Bldg. The Product is made available in the Philippines through Citibank
NA Philippines branch, Citibank Tower, 8741 Paseo De Roxas, Makati City, Manila. Citibank NA Philippines NA is regulated by The Bangko Sentral ng
Pilipinas. The Product is made available in Poland by Dom Maklerski Banku Handlowego SA an indirect subsidiary of Citigroup Inc., which is regulated by
Komisja Nadzoru Finansowego. Dom Maklerski Banku Handlowego S.A. ul.Senatorska 16, 00-923 Warszawa. The Product is made available in the
Russian Federation through ZAO Citibank, which is licensed to carry out banking activities in the Russian Federation in accordance with the general
banking license issued by the Central Bank of the Russian Federation and brokerage activities in accordance with the license issued by the Federal Service
for Financial Markets. Neither the Product nor any information contained in the Product shall be considered as advertising the securities mentioned in this
report within the territory of the Russian Federation or outside the Russian Federation. The Product does not constitute an appraisal within the meaning of
the Federal Law of the Russian Federation of 29 July 1998 No. 135-FZ (as amended) On Appraisal Activities in the Russian Federation. 8-10 Gasheka
Street, 125047 Moscow. The Product is made available in Singapore through Citigroup Global Markets Singapore Pte. Ltd. (“CGMSPL"), a capital markets
services license holder, and regulated by Monetary Authority of Singapore. Please contact CGMSPL at 8 Marina View, 21st Floor Asia Square Tower 1,
Singapore 018960, in respect of any matters arising from, or in connection with, the analysis of this document. This report is intended for recipients who are
accredited, expert and institutional investors as defined under the Securities and Futures Act (Cap. 289). The Product is made available by The Citigroup
Private Bank in Singapore through Citibank, N.A., Singapore Branch, a licensed bank in Singapore that is regulated by Monetary Authority of Singapore.
Please contact your Private Banker in Citibank N.A., Singapore Branch if you have any queries on or any matters arising from or in connection with this
document. This report is intended for recipients who are accredited, expert and institutional investors as defined under the Securities and Futures Act (Cap.
289). This report is distributed in Singapore by Citibank Singapore Ltd ("CSL") to selected Citigold/Citigold Private Clients. CSL provides no independent
research or analysis of the substance or in preparation of this report. Please contact your Citigold//Citigold Private Client Relationship Manager in CSL if you
have any queries on or any matters arising from or in connection with this report. This report is intended for recipients who are accredited investors as
defined under the Securities and Futures Act (Cap. 289). Citigroup Global Markets (Pty) Ltd. is incorporated in the Republic of South Africa (company
registration number 2000/025866/07) and its registered office is at 145 West Street, Sandton, 2196, Saxonwold. Citigroup Global Markets (Pty) Ltd. is
regulated by JSE Securities Exchange South Africa, South African Reserve Bank and the Financial Services Board. The investments and services
contained herein are not available to private customers in South Africa. The Product is made available in the Republic of China through Citigroup Global
Markets Taiwan Securities Company Ltd. ("CGMTS"), 14 and 15F, No. 1, Songzhi Road, Taipei 110, Taiwan and/or through Citibank Securities (Taiwan)
Company Limited ("CSTL"), 14 and 15F, No. 1, Songzhi Road, Taipei 110, Taiwan, subject to the respective license scope of each entity and the applicable
laws and regulations in the Republic of China. CGMTS and CSTL are both regulated by the Securities and Futures Bureau of the Financial Supervisory
Commission of Taiwan, the Republic of China. No portion of the Product may be reproduced or quoted in the Republic of China by the press or any third
parties [without the written authorization of CGMTS and CSTL]. If the Product covers securities which are not allowed to be offered or traded in the Republic
of China, neither the Product nor any information contained in the Product shall be considered as advertising the securities or making recommendation of
the securities in the Republic of China. The Product is for informational purposes only and is not intended as an offer or solicitation for the purchase or sale
of a security or financial products. Any decision to purchase securities or financial products mentioned in the Product must take into account existing public
information on such security or the financial products or any registered prospectus. The Product is made available in Thailand through Citicorp Securities
(Thailand) Ltd., which is regulated by the Securities and Exchange Commission of Thailand. 399 Interchange 21 Building, 18th Floor, Sukhumvit Road,
Klongtoey Nua, Wattana ,Bangkok 10110, Thailand. The Product is made available in Turkey through Citibank AS which is regulated by Capital Markets
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Board. Tekfen Tower, Eski Buyukdere Caddesi # 209 Kat 2B, 23294 Levent, Istanbul, Turkey. In the U.A.E, these materials (the "Materials") are
communicated by Citigroup Global Markets Limited, DIFC branch ("CGML"), an entity registered in the Dubai International Financial Center ("DIFC") and
licensed and regulated by the Dubai Financial Services Authority ("DFSA") to Professional Clients and Market Counterparties only and should not be relied
upon or distributed to Retail Clients. A distribution of the different Citi Research ratings distribution, in percentage terms for Investments in each sector
covered is made available on request. Financial products and/or services to which the Materials relate will only be made available to Professional Clients
and Market Counterparties. The Product is made available in United Kingdom by Citigroup Global Markets Limited, which is authorised by the Prudential
Regulation Authority (“PRA”) and regulated by the Financial Conduct Authority (“FCA”) and the PRA. This material may relate to investments or services of
a person outside of the UK or to other matters which are not authorised by the PRA nor regulated by the FCA and the PRA and further details as to where
this may be the case are available upon request in respect of this material. Citigroup Centre, Canada Square, Canary Wharf, London, E14 5LB. The
Product is made available in United States by Citigroup Global Markets Inc, which is a member of FINRA and registered with the US Securities and
Exchange Commission. 388 Greenwich Street, New York, NY 10013. Unless specified to the contrary, within EU Member States, the Product is made
available by Citigroup Global Markets Limited, which is authorised by the PRA and regulated by the FCA and the PRA.

Pursuant to Comissdo de Valores Mobiliarios Rule 483, Citi is required to disclose whether a Citi related company or business has a commercial relationship
with the subject company. Considering that Citi operates multiple businesses in more than 100 countries around the world, it is likely that Citi has a
commercial relationship with the subject company.

Many European regulators require that a firm must establish, implement and make available a policy for managing conflicts of interest arising as a result of
publication or distribution of investment research. The policy applicable to Citi Research's Products can be found

at https://www.citivelocity.com/cvr/eppublic/citi_research_disclosures.

Compensation of equity research analysts is determined by equity research management and Citigroup's senior management and is not linked to specific
transactions or recommendations.

The Product is not to be construed as providing investment services in any jurisdiction where the provision of such services would not be permitted.
Subject to the nature and contents of the Product, the investments described therein are subject to fluctuations in price and/or value and investors may get
back less than originally invested. Certain high-volatility investments can be subject to sudden and large falls in value that could equal or exceed the amount
invested. Certain investments contained in the Product may have tax implications for private customers whereby levels and basis of taxation may be subject
to change. If in doubt, investors should seek advice from a tax adviser. The Product does not purport to identify the nature of the specific market or other
risks associated with a particular transaction. Advice in the Product is general and should not be construed as personal advice given it has been prepared
without taking account of the objectives, financial situation or needs of any particular investor. Accordingly, investors should, before acting on the advice,
consider the appropriateness of the advice, having regard to their objectives, financial situation and needs. Prior to acquiring any financial product, it is the
client's responsibility to obtain the relevant offer document for the product and consider it before making a decision as to whether to purchase the product.
Citi Research generally disseminates its research to the Firm's global institutional and retail clients via both proprietary (e.g., Citi Velocity and Citi Personal
Wealth Management) and non-proprietary electronic distribution platforms. Certain research may be disseminated only via Citi's proprietary distribution
platforms; however such research will not contain changes to earnings forecasts, target price, investment or risk rating or investment thesis or be otherwise
inconsistent with the author’s previously published research. Certain research is made available only to institutional investors to satisfy regulatory
requirements. Individual Citi Research analysts may also opt to circulate published research to one or more clients by email; such email distribution is
discretionary and is done only after the research has been disseminated.

The level and types of services provided by Citi Research analysts to clients may vary depending on various factors such as the client’s individual
preferences as to the frequency and manner of receiving communications from analysts, the client’s risk profile and investment focus and perspective (e.g.
market-wide, sector specific, long term, short-term etc.), the size and scope of the overall client relationship with Citi and legal and regulatory constraints.
Citi Research product may source data from dataCentral. dataCentral is a Citi Research proprietary database, which includes Citi estimates, data from
company reports and feeds from Thomson Reuters. The printed and printable version of the research report may not include all the information (e.g., certain
financial summary information and comparable company data) that is linked to the online version available on Citi's proprietary electronic distribution
platforms.

© 2015 Citigroup Global Markets Inc. Citi Research is a division of Citigroup Global Markets Inc. Citi and Citi with Arc Design are trademarks and service
marks of Citigroup Inc. and its affiliates and are used and registered throughout the world. All rights reserved. Any unauthorized use, duplication,
redistribution or disclosure of this report (the “Product”), including, but not limited to, redistribution of the Product by electronic mail, posting of the Product on
a website or page, and/or providing to a third party a link to the Product, is prohibited by law and will result in prosecution. The information contained in the
Product is intended solely for the recipient and may not be further distributed by the recipient to any third party. Where included in this report, MSCI sourced
information is the exclusive property of Morgan Stanley Capital International Inc. (MSCI). Without prior written permission of MSCI, this information and any
other MSCl intellectual property may not be reproduced, redisseminated or used to create any financial products, including any indices. This information is
provided on an "as is" basis. The user assumes the entire risk of any use made of this information. MSCI, its affiliates and any third party involved in, or
related to, computing or compiling the information hereby expressly disclaim all warranties of originality, accuracy, completeness, merchantability or fitness
for a particular purpose with respect to any of this information. Without limiting any of the foregoing, in no event shall MSCI, any of its affiliates or any third
party involved in, or related to, computing or compiling the information have any liability for any damages of any kind. MSCI, Morgan Stanley Capital
International and the MSCI indexes are services marks of MSCI and its affiliates. The Firm accepts no liability whatsoever for the actions of third parties. The
Product may provide the addresses of, or contain hyperlinks to, websites. Except to the extent to which the Product refers to website material of the Firm,
the Firm has not reviewed the linked site. Equally, except to the extent to which the Product refers to website material of the Firm, the Firm takes no
responsibility for, and makes no representations or warranties whatsoever as to, the data and information contained therein. Such address or hyperlink
(including addresses or hyperlinks to website material of the Firm) is provided solely for your convenience and information and the content of the linked site
does not in anyway form part of this document. Accessing such website or following such link through the Product or the website of the Firm shall be at your
own risk and the Firm shall have no liability arising out of, or in connection with, any such referenced website.
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