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Prime Minister's Office
MISC 128: ADDITIONAL PROGRAMME SERVICES

MISC 128 will be meeting on Monday 28 March to resume consider-

ation of additional TV programme services in the light of the

technical studies that have now been completed. The main paper by

——

the Official Group (which will be circulated early next week) will

inevitably be dense and complex. I am therefore sending you the
attached advance copy of the sections of the paper that will give
a factual description of the range of technical options. The

final version of the paper will contain various additional
material on the decisions that need to be taken, including
difficult ones that bear on the relationship between broadcasting

and telecommunications policies.

2. If the Prime Minister has time to glance at this over the
weekend, she will find the most useful summary at Annex 1, which I

m
have placed at the top of the bundle.

3. A short presentation of this material by DTI officials could
easily be arranged if the Prime Minister would find it useful.

Perhaps you could let me know her wishes after the weekend.

7,/ A~
T

A J LANGDON
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Annex 1

ADDITIONAL TELEVISION DELIVERY MECHANISMS

UHF FIFTH CHANNEL (MA? A)

One channel only. "70% coverage from 1992 (limited coverage earlier).
Cost per household £30 (for an additional aerial). National or
regional programming. BUT international negotiations could reduce
coverage and/or delay start. Costs of relocating existing users
from channels 35/37 to be met by franchisee. Most VCRs and some
home computers would need to be re-tuned. Difficult to re-house/
provide for growth of broadcast ancillary services now in Ch 35.

UHF SIXTH CHANNEL (MAP B sWous 407 covemasc)

One channel only. Further study needed but 40% coverage perhaps
1990/91. Cost per household £30 if new aerial required. National
or regional programming. BUT fﬁfernatfBEET_HEEBETEBTITty believed
difficult. Puts at risk one or more existing service to some
10,000 viewers. Reduces scope for broadcast ancillary services.

A different approach giving over 50% coverage without putting
existing users at risk may be possible mid 1990s but could mean
expensive relocation costs of existing users to be borne by
franchisee.

VHF FIFTH/SIXTH CHANNEL

One channel only. Maximum 40% coverage from 1992, Cost per
household £100 (for new aerial and frequency converter). National

or regional programming. BUT probably ruled out by potential
harmonic interference to aircraft navigational aids and communications.
UK mobile radio lobby and international neighbours seriously upset by
policy reversal on these bands. Adjacent conurbations eg: Birmingham
/Manchester, could probably not both be served. Serious interference
early evenings May, June, July from sporadic-E. Return to large

H aerials probably required. Probable interference to mobile radio
services now occupying VHF broadcasting sites.

MVDS

Up to six channels at 2.5 GHz or twelve at 12 GHz. At 2.5 GHz
equipment is cheaper (cost per household £250) and available off

the shelf, but no spectrum available for later expansion beyond

six channels or to extend coverage to meet market demands. At 12 GHz
equipment is more expensive (cost per household £300-£500) at least
initially, but some commonality with DBS equipment also at 12 GHz
may reduce costs; better prospects of further spectrum for later
expansion beyond twelve channels or to extend coverage to meet
market demands; pressure on spectrum for alternative uses generally
less at 12 GHz than at 2.5 GHz. With both 2.5 GHz and 12 GHz early
start possible, with 70% coverage or more from 1992. National,
regional or local programming. BUT up to 30% of households within
coverage areas might not receive usable signal because of shielding .
by buildings, terrain, etc. Large dish aerials (2 foot) would

need to be mounted at or above roof-top level. Could be difficult
to re-house outside broadcast links at 2.5 GHz and at 12 GHz.

DBS
Up to fifteen additional channels but international negotiability

uncertain. Potentially universal coverage. Cost per housenold
£300-£500 (BSB optimistically say £200). (For dish aerial and
frequency converter). Dish aerial smaller (perhaps one foot) and
less obtrusive (could be mounted under eaves, at ground level or
behind a window). BUT could preclude MVDS at 12 GHz. Could be
difficult to re-house outside broadcast 1inks.at 12 GHz.

o -~
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q.

feasibility of providing additional television services
band and using MVDS which were comm1551oned by MISC 128.
was subsequently extended to cover possible use of
h; III, but the opportunltles at VHF have proved in
practlce to<ge’§%r1ctly limited. We have also looked at the
possible sco§ /g>add1t10nal DBS channels. The studies therefore
cover the main rts of the frequency spectrum and the delivery
mechanisms (apart from cable) that might be used for the provision

of additional televi?izébservices.

2. Paragraphs 6-19 /:)Hescrxbe briefly each of the
possxbllltles examined fogié_ itional services. Each possibility

is aescribed in gféatér dek 8t Annex 6. Paragraphs 20-24 show
how the relative merits, d1sa€%§%:fges, costs and constraints of
each compare, whilst Annex 1 ( ’ L low) seeks tocompress these
comparisons into tabular form. §§§> rious blocks of spectrum

under discussion are shown at Anne ilst the probable population

coverage that could be achieved by ea ‘/25 the possibilities is
shown in Annexes—2—4~ the “*‘bs. :;€;>
2

3. The possibilities at paragraphs 6-19\helow are to an extent
mutually exclusive. Thus in the upper half of the 12 GHz
broadcasting band, it would be possible to seek ccommodate
either (subject to international negotiation) t 42§§5t10na1 DBS

"~ -

channels each providing universal coverage, or tw VDS channels

each covering perhaps 70% of households, but not boﬁﬁ

4. Although the UHF and VHF options are not mutually

in the same sense, a fifth network at UHF coupled with a

network at either UHF or VHF would substantially escalate t
problems of accommodating displaced users and of providing f or
the expected growth in those services. A sixth network at UHF
would probably be somewhat less of a problem than one at VHF.

[CONFIDENTIAL
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®

(<:> . Similarly, if VHF and MVDS at 2.5 GHz were both to be used
r new television services we should have pre-empted two key
s for meeting the growth in demand for both national and
ational mobile radio services once the VHF Band III

6. These ;’cover the 44 channels currently used to provide
four televisi /serv1ces to more than 99% of the population.

They also incluée four channels at the lower end of Band 1V
(channels 35-38) which are used in the UK for other purposes.

Our studies have sh E:bhat channel 35 (currently assigned to the
programme making of the broadcasters, independent
programme makers : ’7b radiomicrophones) and channel 37
(currently used, together/ channel 36, by aeronautical radar)
could be used to provide é n nal (or series of regional)

network(s) covering 65-70% o population. The new service
should be feasible from the beg%?s?gg of 1992 without risk to

aircraft safety.

v

7. There would be costs. These w )} nclude the re- equxpment

costs of relocating existing users tJ ;patlve spectrum, which

could probably be recovered from the gggful franchlsee. Most
u

video recorders and some home computeré 1d need to be re-tuned

- _ —————
to avoxd 1nterference to and from the new broadcast services.
This would clearly involve inconvenience ang—§§§§bcost to many

households unless special arrangements were ma szﬁpere would

also be Et;a opportunity costs of channels 35 and éﬁ)other
users who might have wanted them. ¢///

ZA
8. There would also be uncertainties and other diffi S.
We shall need to negotiate the new transmitters and the
arrangements for aeronautical radars with neighbouring Ad %

tions and this could prejudice both a 1992 start date (tho ;
would not expect it to do so) and the full coveraye we hope £ c;’
<

i
~
-
1
\

>

The costs of concessions we might have to make in these

negotiations should be TE)NHDENTIAL aragraph 7 above. (

-
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Q&)" It will prove difficult to provide alternative spectrum for
(C:) 1st1ng users displaced from channel 35 and for potential users
this and channel 37. A proportion of viewers (perhaps 3/4)
need to equip themselves with a second UHF aerial and a
mixing circuit. This would account for most of the
est&gzl’ average cost per household of £30-£50 for an additional
(ncngggﬁg ription) UHF TV service. An alternative approach is to
make a {ntensive use of the 44 channels currently used for |
broadcast&ﬁg\é Coverage by this means might approach 40% but only
at the r15k§6£ﬁdepr1v1ng up to 10,000 viewers (in Hammersmith and
Chingford) AR Or more existing services. This approach is
much less att‘ggf:ve than that described above in terms of a
fifth TV network, but could probably, subject to further study,
form the basis of a h network if that were to be required.
It is possible thatﬁi%z%;fe somewhat longer term, a sixth network

than 50% coverage, without depriving
viewers of existing serff%g§> by making use of one or more of

channels 36, 38 and 69 thc ese possibilities would need to

at UHF might achieve

9. We believe that UHF channef§> nd 37 represent much the most
. 2

attractive option for a fifth terr al TV network. We further

believe that if a sixth terrestrial rk were to be required,

UHF probably offers more potential an }er disadvantages than
VHF. ¢/;§>
<

VHEF Bands I and III

10. These bands were formally used to transmit
and white telev1sxon but were reclalmed from the b

SRR

allow for the much needed expansion of moblle radio

by business. They are, however, still ;;;II;b;e under

Ingg?hatlonal Radio Regulations for broadcasting use. \
concluded that there is insufficient spectrum in Band III<:

already in use or committed, to provide even a very lxmited

service unless it were to be based on advanced and very expengqig
bandwidth compression techniques and even then there could be 7
problems of compatibilit q;;n_gd bile and MoD services. ¢
In Band I it would in théé: O construct a network

covering some 60% of the populatlon but in practice a more

-3=-




[CONFIDENTIAL

Qi?» restricted network with a coverage of at best 40% of the
(C:) opulation is all that would be achieved if potentially severe
terference from adjacent mobile radio services is to be
ng \ded. Such a service might commence by 1992. Even then there

wggg
\\—

he a number of serious constraints, disadvantages and costs.
),
11.'23§§ hould have to co-ordinate the use of frequencies with
our Fr nd Irish neighbours in particular. Since we ceased
VHF TV DPfo ﬁasting, the French and Irish have registered
substantiakjgag}tional broadcasting use. We might well now be
unable to n§§§g}9te the use required to achieve as much as 40%
coverage and 6¥§ negotiations could prejudice a 1992 start date.
Additionally, the optimum transmitting sites are probably those
used by the old VHF 1 service. But they are now extensively
occupied by privat ‘Qfgile VHF radio services which could suffe;
severe interference i /gﬁF TV broadcasting were to be
re-introduced from thosg%?%Bes.
12. However, perhaps the
interference to Band I frequénc: known as sporadic-E. During
s A o ety cxcsiindoiy

the summer months, particularlﬁ\éu ing the early evening period,

atmospheric conditions enable t> sions between 1000 and 2500 km

away, completely obliterating the™w d signal. Such interference
may last for lengthy periods of time¢§g>'en up to an hour or

more. We judge sporadic-E to be a sfg§§2;yant inhibition to the
re-introduction of broadcasting in BandQ{j especially now that
viewers take for granted the relatively interference-free
reception provided by UHF. An environmental disadvantage is the
return to large H aerials that would very li“éiis e required.
The cost of such an aerial together with a set) o )converter to
convert the incoming VHF signal to the UHF frequagéé;q on which
existing TV receivers operate represents the bulk bg
estimated capital cost per household of around £100 o

establishing a VHF TV service.

[CONFIDENTIAL
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Microwave Video Distributions Systems (MVDS)

MVDS (sometimes also called MMDS or MDS) employs
tially the same techniques as existing terrestrial
sting but uses frequencies in the range above 1 GHz. At

-Adgher frequencies spectrum becomes progressively more
plené%@h ut the range of transmitters reduces, thereby
requ1r1 22;>{§rger network of transmitters to achieve a given
level of qﬁé\%age. Additionally, the technology becomes
progressxveﬁy?99re difficult and, initially at least, more

expensive. Tlgiﬁéales for the introduction of the service
consequently begome extended.

14. The study by € Ross Management Consultants has
concluded, on the basi R Division's assessment of the
maximum amount of spec hat it might be possible to make
available, that up to an é( ional twelve television services
could be provided to geog‘ N 1l areas covering some 70% of the
population (though within t eographical areas a significant
minority of viewers might not e to receive an adequate
signal) by 1992. Because the r MVDS transmitters,
particularly at higher frequencies bstantlally less than
that of UHF or VHF transmitters, it e possible for an MVDS
service to cover areas such as the soﬁéggaoast, which additional

UHF or VHF services would probably be uQé?f% to reach because of
<
international coordination problems. >

15. There are a variety of ways in which MV
First, spectrum for a six-channel MVDS system
made available in the band around 2.5 GHz.

re-housed elsewhere. It is pOSSlble that the 2.5 GHz band will
be selected by internati meet the long term
needs of mobile and mobil mces.

-5-
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( The 12 GHz band is already internationally allocated to

6.
adcasting and there is scope there for a twelve channel MVDS
<§i§§¢m, probably also by 1992. Because this is the band in which
D%égg so operates, there could be at least a degree of

/\_V/ ity between MVDS and DBS receiving equipment but the
capi(é. st per household of MVDS at 12 GHz might be between
£300 a 00 which is comparable with that for DBS and ASTRA.
This is Q twice as expensive as MVDS at 2.5 GHz, and its
commercia Cﬁéﬁg?ctiveness is reduced thereby (though costs may
fall if and‘3§§2>a mass market develops).

<

17. It has also been argued that MVDS could be used to assist

)

the spread of cable services. MVDS could be used to provide a
limited number of « :ﬁég}s quickly and at low capital cost
throughout a cable fr ﬁgﬂise area. The resulting customer base,
and revenue generated, ’/1 improve the investment profile of
cable and the prospects ynore satisfactory eventual level of
cable build in the area. se of MVDS would be progressively
withdrawn in line with the
substantially more attractivézéag tment and revenue profiles of
MVDS could, unless carefully ma y act as a disincentive to
cable operators to continue with gggkftensive task of cabling
for interactive services. The gen Ee§9use of MVDS, and its
restricted use to help cable, would as mutually incompatible
at least within the same timescale. ‘(3/
\
18. The dish aerials for MVDS reception are likely to be about
2 feet in diameter and will have to be moun high as
possible, generally at or above the roof line5 /A rder to
achieve line-of-sight to the transmitter.
the dish aerials needed for DBS reception which m
half the size and can be mounted at ground level,

eaves, or even behind the window.

Additional DBS Channels

19. It may be possible, if we act quickly, to provide
additional televisionﬁmgﬁm:&m one or more further®
blocks (each of five hannels currently

&
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@ nallocated under the international plan. One of these blocks
( jght be in the lower half of the 12 GHz band in which the UK
ady has five channels (three of which have been awarded to
R The remaining blocks would be in the upper half of the
2 g and and would rule out the possible use of MVDS services
at 1 - Depending on which blocks we were successful in
securiﬁ€>- jewers might receive the additional services on the
same equ as will be needed for the BSB channels, or they
may need ei ‘b a steerable dish or a second fixed dish. DBS
services cancigbxgve virtually universal coverage but the cost
per household /zbe receiving equipment may be £300 - £500 (BSB
optimistically egtimate £200) and the initial capital required to
establish the service is very high.

O,
20. 0f the four optlonsC§é£ dered, UHF offers one additional
channel with 70§mg9vgrage,‘g§6§\ he possibility of a s;;;nd :
channel (see below). 'VHF off ¥ one channel with perhaps 40%
coverage whereas MVDS and~pBS <;Zy
DBS coverage should~g;_;:rtually<§§ rsal, whilst with MVDS
about 70% of UK households should ighin range of a
transmitter. However, a significant ity - perhaps 20-30% -
might be unable to receive a usable si )wcause of screening
by buildings, trees or high ground. If qy‘gﬁre than a fifth
channel is sought for the time being, the F option has a number
of clear advantages. It can provide a better level of coverage
than VHF (70% as against a maximum of 40%); the to viewers
is much lower (£30-£50) as compared with £100 f ; international
clearance of the necessary frequencies is likely
achieved than at VHF, and less costly in terms of nég

concessions; although many viewers would need an add1

fer the prospect of a number.

—

susceptible than UHF to other forms of interference). The only
significant disadvantage w1th UHF is the need for many VCRs, and

&!)NFl DENTIAL
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erhaps some home computers to be retuned to avoid interference
and from broadcasting in channels 35 and 37. It would be
able for an advertising, subscription or mixed channel. If
h channel at either UHF or VHF is to be considered, in
mod&;f pects UHF would have the same advantages over VHF for a
sixth=¢ nel as it has for a fifth, though international
clear§§§ f a sixth UHF channel may be no easier than at VHF.
Subjectc: at proviso we are clear that UHF could match the VHF
coverage °¢/?§3 (though a small minority of households - up to
10,000 - wod%ég%} at risk of losing one or more existing
service). An&&” ’is possible though this would need further
study, that ovégf; somewhat longer timescale a UHF sixth channel
could be extended to cover over 50% of households without loss of

existing services. ’;:b
D

)
21, MVDS and DBS wilfggpgp cost the viewer (or the service
provider) considerably mé%zéﬁéiey for the equipment needed to
——— —_— - ‘\ k- \7 — —_—ee Sl 5y
receive them (generally estGi at £300 - £500 for DBS - though

g

MVDS at 2.5 GHz). For this mo

%i owever, he will receive not
one but several additional channel with DBS initially three
-—— e e y e
rising to five, but with the poten df;ifr a further five or even

d

BSB optimistically claim £200/<),;\a, d for MVDS at 12 GHz; £250 for
—
<

ten if we seize the opportunity now /} ying claim to additional
allocations and are successful in the‘_« pquent international
negotiations; w_.th MVDS six or perhaps UQ/ . Coverage of MVDS
could, as with UHF be about 70% of UK hou(kholds though within
this coverage area there would be likely to be more pockets with
poor or no reception. DBS would provide somet?éiﬁ)approaching
100% coverage, though it lacks the flexibility terrestrial
systems to provide regional services if requiredﬁziz MVDS and
DBS will require dish-type aerials (MVDS at 2.5 GH ) ‘§g>use
open lattice or mesh dishes; MVDS at 12 GHz and DBS ® “pequire
solid dishes). But whereas MVDS dishes will be large ( cm)
and will need to be mounted at or above roof-top level,

dishes will be smaller (30-45 cm) and can be mounted lower

less obtrusively (eg: under the eaves, on the ground, or eve

behind a window).

e
ICONFIDENTIAL
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A fifth network at UHF could be planned with a fair degree

Agﬁrtainty to commence operating from the beginning of 1992 and
possa » for at least parts of the country, in 199i. A lot more
uncevtdinty would attach to a start date for a sixth network at
eitheﬂ' Enor VHF. International negotiations on the freguencies
would bé§ \y to be particularly difficult and could take two to
three years/'z detailed planning of the network or ordering of
equipment coq? apmmence until the negotiations were complete.
Additionally,'ﬁy/oﬁtimise coverage, a fifth and sixth network at
UBF should be pMnned together, and this could delay the start of
a fifth network. For a pre-1992 start date, MVDS at 2.5 GHz offers
the best prospects in ms of equipment and spectrum availability,
but a pre-1992 start g;:i—at 12 GHz might also be possible.
Detailed planning for aQ&/}bﬁ network could commence within about

six months of a decision 5%6& isters with little uncertainty of
international negotiability

>
A

<\
<

).
% QA

Spectrum Costs 3 @
>
gﬁ%&’osts in spectrum terms,

23, None of these options is free f

though DBS is much the most spectrally¢ . rient means of
achieving national coveraye of a broadcasy/ service. All the
options - with the possible exception of oeytain additional DBS
allocations - leave us with difficult problems of re-housing
existing users. The UHF option is especially pg{fsymatic because
the operational needs of the existing users req locations
below 1 GHz where spectrum is extremely scarce. &z;z i
less sought after because of the interference problé%

referred to, but its value to mobile users is likely
significantly as allocations within band III become pro

exhausted. An MVDS service at 2.5 GHz would be occupying
spectrum which may become much in demand during the 1990s f

international mobile services, but we believe that the UK's Cié;Q
foreseeable mobile radio needs could possibly be accommodated 65
without recourse to this spectrum. MVDS at 12 GHz could

substantially reduce the prospect of additjonal DBS channels and

» F. e
could tie the UK's hands, J&%H&E&T iations to replan the
DBS band (for example, to accommodate High Definition Television).
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For the reasons described in paragraphs 4 and 5 above, these
lems would be intensified if it were decided to make use of
olggthan one of the options identified for the new services. A
pégffl lar concern if both a fifth network at UHF, and a sixth
netw?z§§§; either UHF or VHF were to be permitted is that the
progr making activities of the broadcasters and independent
progra kers could not be provided with suitable alternative

“\)
spectrum. op»would there be any scope for the additional demand

for progra Qg&&klng facilities generated by the new services.

25, It can bé;;rgued that to make available all the spectrum
identified for new services at VHF and UHF for MVDS and DBS, and
to leave it to the gif?ft to decide which options to pursue would
be in accordance wi amental Government philosophy. But if
demand for so much ne vision proves not to exist the result
would be the effective Stdgylisation of a considerable amount of
spectrum which could othe N have been put to productive use.
Since spectrum is a most va national resource, it would be
wasteful to make available su Qgially more of it for new
television services than the m can reasonably be expected to
demand. In addition therefore to 7 consequences of additional
television services for existing s iZes such as cable and
independent television, and for our }ttments to DBS,
Ministers will wish to consider how mué{jﬁéditional spectrum they
wish to make available to new broadcast(bg services, bearing in
mind the competing claims of, in particular, mobile radio and
ancillary broadcasting services. <::b

26. We have found that there are very consid difficulties

in re- 1ntroduc1ng even the most limited broadcas

VHF. If, nevertheless, Mlnlstersﬂdish to establis er the
\Spécirum in VHF band I that could be made available oadcasting
"would be more valuable if used for that purpose or for

mobile radio services, one way would be to hold an aucti

to any restrictions which might need to apply to either s

(CONFIDENTIAL
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TECHNICAL OPTIONS:
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ANEX 6

ands cover the 44 channels currently used to provide
four teleyd wpn services to more than 99% of the population. They
also 1ncluQ§/j9yr channels at the lower end of band V (channels
35-38) and %ﬁ;/pbannel (69) at the top of band V which are
available lnté{gatlonally for broadcasting but are used in the
UK for other purposes including aeronautical radar. Our studies
have shown that chan s 35 and 37 could be used to provide a
national (or series of/;gglonal) network(s) covering 65-70% of the
population. The new /:9£$e should be feasible from the beginning
of 1992 without risk tocégéiébft safety. There would be costs,
and some uncertainties, b is approach has unquestionably
produced a far more attractj tion for a fifth TV service than
has the parallel study on VHﬁ s I and III.

&s Channel 35 is currently ass to the programme making

activities of the broadcasters, ind ent programme makers and

theatre radiomicrophones. Channel 37/’ >psed by aeronautical

radar. The re-equipment costs of mov i ,khese existing users to

alternative spectrum and of protecting gégloastronomy installations

in channel 38 are relatively modest, and could probably be recovered

from the successful franchisee. Most video r ders and some home

computers would need to be retuned to avoid i g rence to and

from the new broadcast services, and would clea %z/olve
Te

inconvenience and some cost to many households un special
arrangements were made. Less tangible are the opp ty costs
of channels 35 and 37 to other users who might have w them

and concessions we might have to make to neighbouring \strations,

frequencies for broadcasting.

notably France and Ireland to secure agreement to the us ézhese

\
2/\:5
4

i ¥ We shall need to negotiate the new transmitters and the n
arrangements for aeronautical radars with neighbouring administr$%§%>

tions. A 1992 start dﬁ!mmwgp the progress of these
negotiations (though we would expect to complete them well within
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szb his timescale). We might not, however, be able to negotiate the

(C:) gull coverage we hope for. It will prove difficult to find

ernative spectrum for existing users displaced from channel 35,
Cﬁg;B or potential users of this and channel 37. One use of
35 is to provide the only exclusive nationwide allocation
k13 le to independent programme makers for radiomicrophones.
In tﬂ§> t production units have made unauthorised use of pmr
frequelqy for this purpose, which is unsatisfactory both for
them and >épthorised channel users. Channel 35 has become the -
cornerstoné(ﬁ%,;our long standing attempts to regularise the
activities Oabtk' independent programme makers and to introduce a
co-operative é%;juenCy management regime for them. Its loss at
this stage would represent a major setback. Additionally, the
needs of independen :E?fgramme makers are likely to grow rapidly
if further televisiZi; orks are authorised, and as a result of
Government pressure o&ZZ?quxisting broadcasters to source more
programmes from the indég' nts. A further caveat is the (perhaps
unlikely) possibility of" \ for compensation in the courts from
displaced users (eg: theatr <f6%§side London) or even from VCR and
home computer users. <:f/§§

<\

— .
4. A proportion of viewers (per /4) would need to equip
themselves with a second UHF aerial simple mixing circuit.
The average cost per household of an¢ 2ional (non-subscription)
UHF TV service would be £30-£50, almosbb/ff incurred at the
household. This is far cheaper than thgskost per household
of providing additional television services by any other delivery
mechanism. (A six or twelve channel MVDS sys ould be cheaper

s
on VHF (or UHF) would be set up in such a way that a‘gaﬁi
would be provided by the service provider with the ne

otherwise deter prospective subscribers.
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Qe

(<22> An alternative approach is to make a more intensive use of
44 channels currently used for broadcasting. Our studies showed
the maximum coverage for a fifth network using these
%}s would be 17% and London would be excluded. However, if
rel ‘(ﬁsnsmltters at Hammersmith and Chingford were to be
switc £f, thereby depriving some 9000 viewers in those areas
of one bég§(e of the existing services, the fifth network could
&gbast from the high power transmitter at Crystul
Palace, co6; most of London. Coverage would in this way be
increased fr 3% to nearly 40%. This alternative approach
would also pre~empt the plans of the broadcasters to make good

<

then be

existing small gaps in coverage, and incur costs of some £2 million
to tighten the freq@i?%y stability of some existing transmitters.

(/ '
‘A

6. The terms of reference /k e study did not include the
feasibility of a further, six F network. However, if the
approach outlined in paragraph zié%?bove were adopted to provide

a fifth UHF TV network, the appro paragraph 5 could

probably, if required, be utilised ovide a sixth network.

we also considered that a sixth netw&éigaoverlng over 50% of the
population should not be ruled out as u<§6551b111ty in the slightly
longer term, though further study would We needed to identify the
potential ‘more clearly, and its cost could be significantly greater.
It would be based on one or more of channels 38 and 69, all

of which are currently used for other purpose ay also be
crucial to accommodate users displaced from ch 35 and 37

and the expected growth in spectrum requirements

making purposes. It might also depend on making soxe

44 channels as described above. To obtain optimum cO

fifth and sixth services would need to be planned togethsf{(\

this would probably delay the introduction of the fifth 3§ c
beyond 1992. We conclude that UHF represents not only a :EZ%;;:
much more attractive alternative to VHF for a fifth TV netwo .
but that prima facie, it is also the more attractive means of qgi

achieving a sixth terr@ Mhough further study woul
be needed to establish
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(é;%%ggp Bands I and III
<

n
;29 These bands were formerly used to transmit 405-line black and
wﬁi television but were reclaimed from the broadcasters to allow
fo}~ §§uch needed expansion of mobile radio services used by
bus;gg§ They are, however, still available under International

Raalo<g tions for broadcasting use.

8. Our detailed planning studies have shown that it would in
theory be possible onstruct a network covering some 60% of the
population using tw nels of slightly narrower bandwidth than
the conventional 8 MH Znnels used for UHF broadcasting in the
UK. Depending on the n é {y international negotiations, VHF
broadcasting might commen 1992. However, in practice such a
service would be subject to tially severe interference from
mobile radio sources operati EZ e above and below the

broadcasting channels. We con that in practice a TV service
>

would have to be restricted to a e 8 MHz channel which might

enable the service to reach at bes 0 of the population.

9. Even then, there are a number of ;fous constraints and
disadvantages. We should have to coord1 ate the use of frequencies

with our French and Irish neighbours in particular. In the years
since we ceased broadcasting at VHF both the<§§ ch and Irish have
registered substantial additional broadcasti and it is far
from clear that we should be able to negotlate e required

to achieve as much as 40% coverage. To obtain mS?: : coverage,

a new service would wish to use the transmitting site rmally
used for black and white TV broadcasting. But the r

of VHF TV broadcasting at those sites would cause subst
interference to the private mobile VHF radio services wh
extensively occupied them since VHF TV broadcasting ceased.

An environmental disadvantage is the return to large H aeria

that would very likely be required.
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However, perhaps the most serious problem relates to a form
interference to band I frequencies known as sporadic E. This is
ed by conditions in the upper atmosphere enabling transmissions
uéﬁ& n 1000 and 2500 km away to be received, completely obliterat-
1ng, wanted signal. This phenomenon may last for lengthy periods
of éhn “ften up to an hour or more, and is at its worst during
the s months and during the early evening. In the days of
VHF bla whlte television the problem generated a large volume
of viewer V/bﬁgplalnts, so much so that in some areas the BBC's
band 1 trans@gsg er had to be duplicated with another operating on
band III frquy ?es. We judge that the nature and incidence of
sporadic E rep ents a significant inhibition to the re-introduction
of broadcasting in band I, especially now that viewers take for

granted the relative interference-free reception provided by UHF.
It would reduce the .of band I spectrum to a prospective
franchisee. If, despit ’gvmany disadvantages, it were to be used
for broadcasting, the md§§7 itable option would probably be a
service funded by subscribcfggb because the particular relationship
which thereby exists betwee éservice provider and his customer

would enable some form of rec mﬁ ﬁ§§ for periods of viewing spoiled

by sporadic E to be provided. ‘ﬁ r, sporadic E, and the effect
of the high incidence of multi-p lections in band I, might

make the use of pay-per-view subscrj n at peak viewing hours
difficult, since the control data tra '7ted with the picture
could be cor:upted or lost as a resulfﬂbtjjhe interference.

N
11. In addition to the likely need noted above for H aerials, a
set-top converter would be required to conver e incoming VHF
signal to the UHF frequencies on which exist1 ) recelvers operate.
It is estimated that the capital cost per house establishing
a VHF TV service without the additional equlpmentcﬁ d
subscription would be around £100, almost all incu =
household.

Band III

12. Band III has been divided broadly into three sub-bands.
these, the middle sub-band has been allocated to a number of maJ

new mobile services, sé@)ﬂﬁﬂiﬂﬂﬂ_ the first of these are
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ready in operation. It is already clear that demand for these

ices is set to grow rapidly for the foreseeable future and the
sub-band was promised from the outset for their continued
n. Service providers and manufacturers could, and no
d, claim that they would not have invested heavily in
1 development and marketing of these services if they
t they were to be limited only to the middle sub-band.
Additionaf& sbile transmitters in the middle sub-band would be
likely to ca )5}gnificant interference to adjacent television
receivers in Qég,ﬁywer sub-band, if that were to be used for
broadcasting, wh} high power broadcast transmitters could cause
considerable proﬁggil for adjacent mobile services. The local
oscillators contained in VHF TV receivers or converters, and in
existing communal aerigkiRystems, represent a serious potential
for interference to VHZig ception by neighbouring TV
receivers, and to mobile ﬂq services. Experience suggests
that this could have considé?' e resource implications for the

Radio Investigation Service.’ M

@

13. This leaves only the upper\xfi and, which was committed by
Ministers for the development of s<<§' S using new and advanced
technology. Much of this sub-band 52222’ 1l in MoD use and will
remain so for the foreseeable future. icences for advanced
technology services in this sub-band ha p been granted, but
there is insufficient spectrum here for ev ;§>very limited

. : < X
service unless it were to be based on advandgd and very expensive

bandwidth compression techniques and even then there could be
problems of compatibility with the mobile servicizng the middle

sub-band or with the MoD services. zzzi)
),
1

>
Microwave Video Distribution System (MVDS) <§f§>b

14. MVDS (sometimes also called MMDS, or MDS) differs fgg;jb
conventionrnal VHF or UHF terrestrial broadcasting only in the

frequencies employed, which are in the frequency range above cié;%h\
1 GHz. At progressively higher frequencies spectrum becomes moraf/xb

é;

plentiful but the range of transmitters reduces, thereby c&

requiring a larger network‘gj_trangmi_ achieve a given <;%%>
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evel of coverage. One potential advantage of this is that it
enable an MVDS service to cover areas such as the south coast
additional UHF or VHF services may be unable to reach
of international coordination problems. Additionally,
ology becomes more difficult and, initially at least, more

1S. yby Touche Ross Management Consultants has concluded,
on the basis 8;?% Division's assessment of the maximum amount of
spectrum that 9 m ht be possible to make available, that up to

an additional tw€dve television services could be provided to
geographical areas covering 70% of the population (though within
these geographical areas.a significant minority of viewers might
not be able to receiv S‘:badequate signal) by 1992. There are
several possible scenarlgg:?f which three appear to be front

runners. 2225\

16. "~ First, spectrum for a si A nnel MVDS system could probably
be made available in the band ég:‘ 2.5 GHz. Because MVDS
services at these frequencies ar“‘ dy in operation in the US,
equipment is available virtually o? shelf. The capital cost
per household would be of the order 0-£250 incurred very
largely at the household and it is wide&jj% lt that MVDS at 2.5 GHz
would offer a highly attractive commerci /pportunlty There are,
however, a number of disadvantages. There<§(ght need to be a number
" of geographical constraints to protect exlstlng users, and some

existing users, notably TV outside broadcast cha s, would need
to be re-housed elsewhere. The 2.5 GHz band is Ei -odidate for

obile and
mobile satellite services; and it could prove difflcg%égao reach
a common position on frequency allocations in Europe
and other services. This band would also provide little
scope for MVDS expansion to meet demands either for incre
coverage or added channels.
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Second, a twelve channel MVDS system operating in the 12 GHz
could probably also be introduced by 1992. In addition to
ger number of channels that could be made available in this
range, the advantages of the 12 GHz band are that it is
iiternationally allocated to broadcasting (it is the band
in whiStg¥R DBS satellites operate), and there is at least a
possibif%@}' at some other European countries might also adopt
MVDS at 1 J<gé;thereby widening the potential market. There could

\
§%>some commonality between MVDS and DBS receiving

be the benef
equipment. Di antages are that equipment at 12 GHz is at present
substantially méig;gzstly than that at 2.5 GHz. It has been

estimated that tthpapital cost per household of MVDS at 12 GHz

might be between £300 and £500 , ie: as much as twice that of

MVDS at 2.5 GHz.  This Iaﬁrly reduces its commercial attractiveness
and puts its cost on a ith DBS and Astra. It is thought likely
that the costs of 12 GHz igment will reduce substantially once

a mass market develops (Jap@%! eady has limited terrestrial
broadcasting of 12 GHz and bé nce and Switzerland have
experimented with it), but the ,'Qg is clearly difficult to predict.

At present that part of the 12 G 2ﬁ\§§9 in the UK not allocated to

is no obvious alternative

These would need to be re-housed an

DBS is used by the broadcasters faggjgzzide broadcast links and by BT.

currently in sight. There may also be opylems of technical
incompatibility between MVDS and DBS se 9 operating in adjacent
frequency bands. 0/;§>

| N

18. Third, MVDS could be used on a much more limited basis to
help "pull through" cable. Thus MVDS could be u o provide a
limited number of channels quickly, and at low czgiss cost,
throughout a cable franchise area. The customer b t would
thereby be established, and the resulting revenues gégz d, in
the difficult early days of a cable franchise would, i%6$§
argued, both improve the investment profile of cable and
franchisee's prospects of achieving a satisfactory penetra £
cable throughout his area. The use of MVDS would be
progressively withdrawn over a controlled period in line with
required rate of cable build. The 2.5 GHz band is the obvious
choice for cable pull-through because the equipment is readily
available, whereas at 12 GHz it is not, and the more limited

ICONFIDENTIAL
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@equency requirements for cable pull-through (as compared with
(' e for national coverage at 2.5 GHz) could probably be met
quickly. Its use in cable franchise areas would need to be
y requlated and controlled. It is not difficult to envisage

the s ntially more attractive investment and revenue profiles
of Mvﬁ§2:§>
operatofi ontlnue with the expensive task of cabling for
interacti vices. It is likely that the options of national
MVDS, and M;Z§£>Q cable pull-through, are mutually incompatible
at least with gﬁé same timescale.

ce authorised, as acting as a disincentive to cable

% <77 ,
19. Reception ;gé DS at either 2.5 GHz or 12 GHz will require
a dish aerial about“two feet in diameter (though a smaller dish
may suffice for households close to the transmitter). The dish

”

could be of mesh or lattf{cel)construction at 2.5 GHz, but would
PEEEN

need to be a continuous reefgyping surface at 12 GHz. Since line
r

of sight to the transmitte a% quired, aerials will have to be
mounted as high as possible, Agézésnerally above the roofline.
In this they differ from the dlsgéiéfials needed for DBS reception

which can be at ground level, un eaves, or even behind a

window, and are generally likely t82?§> ch smaller (about one
foot diameter). >

2

Additional DBS Channels (222:

0
20. Under the international allocation of é@/hnels for DBS in

the 12 GHz band the UK has five channels in the lower half of the
band, of which three have been awarded to BSB. It js-the upper

half of the band, at present allocated in the UK t& o ide broadcast
links, which we have identified as a possible home f‘é:;) welve
channel MVDS system. As an alternative, or possibly qﬂf S an
addition, to MVDS it may be possible, if we act gquickly, §§;ovide
additional television services by acquiring one or more fur

<
blocks of currently unallocated DBS channels. One of these

equipment that will be needed to receive the three (plus two)
channels. Other possible allocations that may be available to us
would mean that viewers with a fixed dish aerial aimed at the UK

blocks could be received by viewers using precisely the same Z
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satellite would need either to replace that with a steerable
or to add a second fixed dish if they wished to receive the

nal channels.

21. & ervices can achieve - at least potentially - 100%
coveragd®_9of\UK households though the cost per household of the
receivin&i> ypment is high, say £300-£500 (though BSB

optimistic stimate £200) and the initial capital required is
substantiall g ter than that of establishing a terrestrial

network coveringzsqwe 70% of UK households.
T/
Y 5T
<

e
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