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This paper seeks to explain how the Help Scheme developed 

easy to use equipment in consultation with eligible people. 
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Introduction 
 
As the prospect of “switching off” analogue television (Digital Switchover) 
approached, third sector organisations expressed their concerns about the 
implications for elderly and disabled people particularly with regard to the lack of 
suitable easy-to-use receivers.   
 
The standard receiving equipment provided by the Scheme was therefore 
specifically designed to be suitable for the widest practicable range of capabilities of 
those eligible for help. Where the Help Scheme had any control over the 
specification and supply of such equipment – i.e. for standard-offer Freeview and 
freesat set-top boxes - it sought to ensure that ease-of-use was a key feature. 
 
The “user requirements” for such equipment provided by the Scheme were 
enshrined in the “Core Receiver Requirements” (CRR) – a document ‘owned’ by the 
DCMS – which, as its title indicates, specifies the requirements but not, per se, the 
functionality of suitable receivers 1 [1].   
 
The CRR was reviewed from time to time taking into account (a) the aggregated 
needs of potential beneficiaries of the Scheme, (b) what could be practicably 
implemented in contemporary receiving equipment – technically, commercially and 
logistically - in the context of open-standards and fair-trading and (c) the revealed 
realities of running a Scheme for which the equipment represents only part of the 
help that is provided. 
 
Some of the standards that applied to the equipment supplied related to 
guaranteeing a positive and predictable user experience for services on the relevant 
delivery platform.  For example, the receiver had to receive, decode and present the 
service with all its components and the programme information required for users to 
plan their viewing.   Thus a Freeview2 receiver had to accord with the “Digital 
Terrestrial Television Rules for Interoperability” known as the “UK D-book”.  
Similarly a Digital Satellite (DSAT) receiver needed to respond appropriately to 
specific characteristic data structures in the broadcast stream to present the user 
with either a Sky or freesat3 experience.   
 
In each case the functionality and design of the associated remote control has 
evolved since digital television started in the UK 4 – the resultant  accumulated 
wisdom is accurately represented in the document UK Digital TV Receiver 
Recommendations published by the Digital TV Group (DTG). 
 
 
 
 
                                                
1  That is: what the equipment should do or how it should behave but not how that is to be achieved. 
2  “Freeview” is the name for the free-to-air Digital Terrestrial Television (DTT) platform in the UK 
3  “freesat” is the name for the open-standard free-to-air DSAT platform in the UK offering free-to-air channels for a one-off 

payment. 
4    i.e. since 1998 



 
3 

What did we learn? 
 
Central to the successful deployment of appropriate cost-effective reliable user-
friendly equipment was: 

 

• Engagement with the user community 

• In-depth knowledge and understanding of the technical possibilities and 
constraints of affordable consumer electronics 

• In-depth knowledge and understanding of the digital tv platforms in theory 
and practice (including of the end-to-end signal chain) 

• A creative and positive working relationship with Eaga/Carillon, with the 
relevant manufacturers (TVonics, Digital Vision and Harvard plc), with 
their middleware providers and with the compliance test labs (DTG TL Ltd 
and Intertek). 

• Prompt and positive connectivity with those involved with the delivery of 
digital TV on each relevant platform. 
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The development of suitable equipment 

 

As noted above, a number of third sector organisations had expressed their concern 
about the implications of Digital Switchover for elderly and disabled people.   Many, 
if not most, contemporaneous market-place examples of consumer television 
receivers – analogue and digital – had various shortcomings in terms of their ease-
of-use and accessibility to assistive functions.  For example there were very few 
products which supported audio description or which provided a simple and 
straightforward means to enable subtitles.  In response, the Consumer Experts 
Group (CEG) – comprising representatives of interested national third sector 
organisations – was established to collate and represent these concerns.   
 
Chaired at the time by Leen Petre of RNIB, the CEG expressed their concerns in a 
document to the UK Government.  During the preparation of this report Leen asked 
Nick Tanton (then of BBC R&D and subsequently Head of Technology for the 
Scheme) to review an early draft.  At that stage (late 2005) the draft was an 
informally-structured list of aspirations - representing the diverse experiences of 
CEG members with existing product - and was accompanied by some suggested 
solutions.   It was suggested that if the CEG hoped to successfully influence an 
already-open market for DTV product, the document should concentrate on stating 
user requirements and avoid proposing precise solutions5.  The final CEG report 
was published in March 2006 and entitled “Digital TV Equipment: Vulnerable 
Consumer Requirements” [1]. 
 
Independently, in September 2005 in Amsterdam on a stand at “IBC 2005”,  BBC 
R&D led a UK initiative with the RNIB, the RNID and Bournemouth University to 
demonstrate the important link between useability and accessibility, offering 
examples of good and bad practice in remote control design and emphasising the 
opportunities for wider commercial markets that good/universal design offers.  A 
prototype “talking” DTT box developed by Dr Milan Vasilko of Bournemouth 
University was also demonstrated. 
 
As the CEG report approached finalisation, there were early discussions with the 
then DTI about “suitable equipment”.  Once published, soundings were also taken of 
the DTG and receiver manufacturers.  At the time a number of manufacturers 
responded with comments such as “some of these functions are already offered” 
and “we’d be supporting very small specialised markets”.  This latter comment 
mirrored the then contemporary general industry response to implementing audio 
description. 

 

                                                
5  The BBC also suggested the idea of separate remote control buttons to control subtitles and AD. 
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Most of the CEG recommendations were incorporated in the developing CRR.  In 
addition to these, the CRR also listed a wide number of features which anticipated 
some of the practical challenges of running the Help Scheme (particularly relating to 
installation and post-installation support), the realities of platform changes – 
including retuning at digital switchover and other technical events – and offering 
appropriate choice of regional services in areas of transmitter overlap.   
 
Following public consultation, the first version of the CRR was published on 14th 
December 2006 at a time when it was only practicable to envisage applying the 
document to the procurement of DTT receivers [2].  Thus, a substantial number of 
requirements were specific to DTT and cross-referenced chapter 22 of the 
contemporary UK D-book [3].   
 
After switchover in Borders in 2008-09 and the emergence of Freesat as a practical 
DSAT platform involving no ongoing costs to the consumer, the wording of the CRR 
was revised to be more platform-independent6. Simultaneously some of the 
requirements were strengthened to reflect the practical experience of running the 
Scheme.  CRR2 was published in November 2008 and was applied to all 
subsequent switchover regions [4]. 
 
In addition to these public-facing requirements, both SHS and the Scheme Provider 
(Eaga, now Carillion Energy Services) have included additional ones designed to 
further improve the user experience and to make installation and post-installation 
support easier.   

 

These included the provision of a “universal remote” capable of 
controlling both the DTT set-top-box and the power and volume of 
the attached TV, a button on the remote (called “HOME”) which 
allows the user to return directly to a known TV channel (channel 
1 = BBC ONE) if they have got “lost” in the multi-channel 
environment of digital TV and easy-to-read “quick user guides” 
and user manuals.   

 

                                                
6  CRR2 requires receiving equipment to be compliant with the standards applicable to the relevant platform as appropriate. 
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A “Clarification Document” [5] commissioned by Eaga and written by Farncombe 
Technologies referenced these and also recorded practical receiver details included 
to ensure a consistent receiver behaviour between different implementations 
(manufacturers and models).  It covered issues such as factory default settings, 
audio output level and impedance, ensured the presence of at least one model with 
a uhf modulator (and the necessary modulator default settings) for those who had 
older TVs without a SCART input, home key behaviour, the nature of user feedback 
(visual and audible) and the expected response of the box to particular buttons on 
the remote.   This document was revised from time to time as necessary. 
 
Many Freeview users have found retuning difficult – the need to do so is typically 
infrequent (and thus easy to forget) and the means to do so is often buried deep in 
the receiver set-up menu.  Freeview users are also often passionate about receiving 
programmes from their preferred local TV region.   For CRR2, considerable effort 
and ingenuity was therefore expended in direct technical liaison with our receiver 
manufacturers to produce a clean, consistent and coherent user-friendly behaviour 
firstly at Freeview technical events where retuning is necessary and secondly in 
areas of transmitter overlap in order to allow the user to choose the preferred 
regional variant of a service – what we have dubbed “Assisted Retuning” (AR) and 
“Regional Preferences” (RP) respectively.    

Assisted Retuning (AR) 
• AR makes use of data which is inserted temporarily into the Freeview 

broadcast stream to signal any forthcoming scheduled technical events which 
might have an impact on the viewer experience (such as transmitter 
frequency and power changes or service moves).  These 
network_change_notify_descriptors (NCNd) data structures are typically 
transmitter-group specific and signal the date, time and duration of the event. 

• When a Help Scheme receiver detects an NCNd relevant to the transmitter 
group whose signals it is receiving and that the date and time are due, the 
receiver prompts the user simply to press OK and thus retune the receiver to 
accept the modified signals at one press of a button rather than having to 
navigate through an on screen menu.  This approach has been particularly 
helpful around DSO events and is thought to have reduced the volume of 
post-installation support calls.   
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Regional Preferences (RP) 
• The RP facility is invoked only when a DTT receiver is able to receive two or 

more signals of adequate strength and quality and where those signals carry 
services having different content but the same programme number.  This 
would be in an area of transmitter overlap either between different BBC 
and/or ITV regions or (in the future) where different local TV services bear the 
same programme number.  If these conditions apply then when the receiver 
does a rescan, the viewer is prompted to select the preferred regional service 
which will then appear at the appropriate programme number – the alternative 
versions being placed in the 800’s.    

• Before universal deployment, these features were successfully trialled in 
about 70 homes in the Caldbeck transmitter area at DSO in July 2009 (using 
implementations by Digital Vision and by Harvard plc.).  The proximity of the 
Caldbeck transmitter to Scotland meant that some viewers might wish to 
watch Scottish variants of BBC ONE, BBC TWO and ITV1 rather than the 
local English versions.  Caldbeck therefore transmitted two versions of PSB1 
and PSB2 and after retuning triallists could select their preferred service 
variants using buttons “1”, “2” and “3” (the alternatives still being selectable 
as “800”, “801” and “802”).    Following this trial, AR and RP functionality was 
included in all subsequent Freeview set top box procurement. 
 

• The original RP functionality was implemented using existing data structures 
within the broadcast stream (network_id and network_name) to distinguish 
between signals from different transmitter groups.   To facilitate future 
management and development of the platform, a new data structure (called 
the target_region_descriptor) was subsequently developed, standardised and 
introduced on the Freeview platform; this allows more sophisticated 
programming strategies to be applied in overlap areas (including the 
introduction of local TV).  In response, the RP functionality of our standard 
offer Freeview receivers was adapted to work accordingly.  The first 
deployment of Help Scheme equipment with revised RP functionality (RP2) 
was for the Ridge Hill transmitter in Central in April 2011 from which some 
viewers were able to see both West and Central variants of ITV1 and ITV1+1. 
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Security of supply 
A requirement of the original contract with Eaga was to ensure security of supply for 
receiver equipment, this having been specified to mean diversity in manufacturers 
rather than simple geographic diversity of manufacturing sites.   
 
We therefore needed to work with various DTT set-top-box manufacturers (TVonics, 
Digital Vision and Harvard plc) during the lifetime of the Scheme – a process which 
at every turn proved positive, collaborative and creative.   
 
Their different approaches to satisfying the overall requirements of the Scheme 
within challenging economic and technical constraints encouraged innovation and a 
number of Scheme-specific features were subsequently incorporated into other 
products for the wider market.  It also resulted in improvements to the “D-book” and 
to the test procedures used by DTG to validate compliance with it (particularly 
relating to our AR and RP functionality).  
 

 

 

 

 

Testing 
Equipment provided by the Scheme as the “standard offer” was tested for 
compliance with all the requirements mentioned above, for a consistent and logical 
user experience (e.g. bug-free) and for simplicity of post-installation support.   
 
During the life of the Scheme the requirements and energy-consumption regulations 
changed, we introduced AR and RP, individual electronic components became 
obsolete, new models became available, some manufacturers withdrew from 
supplying the Scheme and competitive re-procurement of receivers changed the 
relative costs as supplied of the different products.  It was therefore necessary and 
appropriate periodically to evaluate new designs or prospective products and to be 
intimately involved in the design of new product where possible.   
 
Any design of standard-offer receiver installed in a customer’s home therefore 
underwent thorough evaluation firstly by the Scheme (not least during product 
development) and secondly through  testing both by the DTG Test Laboratory for D-
book Freeview or for Freesat compliance and by Intertek plc for CRR usability 
compliance.  This together with automated manufacture and good quality-control by 
each manufacturer resulted in a very low rate of “fault-found” returns for standard-
offer receiving equipment.  
 
However, platform compliance testing has its limitations; as transmitted to the viewer 
digital television signals involve very complex time-varying data structures; not all 
possible combinations of these can be tested in any credible timescale or budget.   
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From time to time these structures may either be not as anticipated by the product 
designer and so are untested (although compliant with the relevant standards) or 
they may be incorrect due to technical faults in the transmission chain or to human 
error in configuring it.  It is wholly impracticable to anticipate all such eventualities 
and since the beginning of the Scheme there were a modest number of instances 
when our customers have needed post-installation support from the Scheme due to 
such problems.   
 
In one instance at DSO1 at Beacon Hill and Stockland (West Country), a particular 
broadcast stream syntax hadn’t been anticipated by one manufacturer and the 
problem - which showed up as problems with tuning - was solved by an over-the-air 
download of updated software to those receivers.   
 
Misconfiguration of transmission metadata caused problems pre-DSO at Darvel 
(STV Central), DSO1 Mendip (West), DSO1 Nottingham and at both DSO1 and 
DSO2 at Sandy Heath (Anglia).  For these, the issue was manifest as offering 
regional variants of channels when there should have been none.  In each instant 
prompt reporting of the problem by Eaga/Carillion, recognition of the cause by 
DSHS and appropriate action by Digital Multiplex Operators Ltd. (DMOL) and Arqiva 
resulted in swift rectification within hours.   
 
A subtle (unannounced) change to the repetition rate of a particular data structure 
within PSB1 Granada – as a result of a coding equipment upgrade – resulted in an 
unexpected interaction with one model of receiver when it was being used to 
connect to older TVs via a uhf connection.  Under these (rarer) circumstances BBC 
TV services were presented in black-and-white due to a particular sensitivity of this 
receiver to the altered parameter.  In this instance the number of customers involved 
was very small, but once the problem had been reported the cause was recognised 
swiftly.  A revised version of the coding equipment software was written, tested and 
installed in just over a week; this restored colour appropriately to those affected 
customers.   
 
Responding to each of these challenges involved close collaboration between 
DSHS, Eaga/Carillon & DUK, the individual receiver manufacturers and variously 
colleagues from BBC Distribution, from DMOL and Arqiva.  A positive, collegiate and 
cooperative spirit in each case minimised the impact on our customers. 
 



 
10 

Freesat 
As noted above, after the Scheme had already commenced, Freesat launched in 
May 2008 as an open-standard digital satellite platform offering, for a one-off 
payment, a wide range of free-to-air channels including the public ones. This meant 
that customers who would be unable to receive a reliable Freeview signal but would 
be able to receive satellite could be offered Freesat as an alternative (albeit at a 
somewhat higher cost to the Scheme because almost all satellite installations 
require the installation of a dish).  
 
Because the BBC had taken a leading role in the specification of Freesat receivers 
and this specification intentionally included many usability and access service 
requirements common with the CRR, it was practicable to consider applying the 
CRR to Freesat equipment.  However to launch the platform without undue delay 
and to ensure a variety of receiver products at launch, some of the original ease-of-
use requirements had had to be dropped.   
 
As a result there were initially no CRR-compliant Freesat products available.  
Furthermore the imminent launch of high-definition (HD) services and higher profit-
margins on HD-capable equipment meant that standard-definition Freesat receivers 
were only available from a very small number of manufacturers.  Of these only one 
(embryonic) product was anywhere near CRR-compliant and active steps were 
taken to persuade the manufacturer to further develop the receiver software and to 
modify the remote to effect compliance.  In the event, this took some time; until this 
process was successfully completed, an alternative near-compliant HD-capable 
product was provided to those relatively few customers for whom Freesat was the 
only feasible standard-offer digital option. 
 
 
 
 

Channel Islands 
Prior to UK DSO in the Channel Islands, France commenced its own DSO, and 
Télévision Numérique Terrestre (TNT) signals were available in the Channel Islands 
from the adjacent French regions of Basse-Normandie (specifically from the 
Cotentin Peninsular) and Bretagne.  Whilst each DTT system is compliant with 
international standards, TNT signals have some common and some different 
characteristics to those of Freeview, so co-illumination produces a more complex 
user experience than when receiving only Freeview as in England, Scotland or 
Wales (for Northern Ireland see below).   
 
Experiments with off-air TNT signals received by our standard offer Freeview boxes 
showed that deployment would present a manageable user-experience and the 
TVonics MDR251 was chosen to be supplied to any customers who needed (or 
chose) a Freeview solution (Freesat having been deemed the most cost-effective in 
the Channel Islands).  For those able to see French services (automatically placed 
in the 800’s), an additional explanatory sheet was added to the user manual.  
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SmartTalk 
As noted above, a prototype “talking” set-top box designed to help blind and partially 
sighted (B&PS) users had been developed by Bournemouth University and was 
demonstrated in 2005.  This used a simple voice-synthesiser to provide a 
customisable speaking user interface, enunciating channel details, selection menus, 
programme guide information etc. and, as a demonstrator built around standard 
chipsets, was intended to stimulate the wider consumer electronics industry to 
develop suitable cost-effective receiver product.  A lukewarm response from industry 
led the RNIB to take the initiative and invest in and direct a project to do just that.   
 
Much work was done by RNIB to match the user interface to the needs of blind and 
partially sighted people, particularly in how best to present an EPG in spoken form, 
and from this the “SmartTalk” DTT set-top-box was developed with Harvard plc.   
 
The Help Scheme was given occasional updates about this development and, once 
the product was nearly complete, we were able to evaluate it in some depth in terms 
of the practicability of its provision by the Scheme (including post-installation 
support).   Some important useability features identified by the Help Scheme had not 
been implemented in the original design (e.g. not over-talking volume-control 
changes, un-muting the talking features, talking the user through retuning and 
through regional preferences in overlap areas etc.).   
 
These features, together with a number of suggested simple improvements and a 
small list of revealed software bugs, were communicated to RNIB and to Harvard 
and acted on before the product was launched.  Once the product was commercially 
available, it became part of the Scheme offering for the Central, Anglia and 
subsequent switchover regions. 
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Northern Ireland 
A significant proportion of the residents of Northern Ireland became able to receive 
both Freeview and Saorview signals following DSO in October 2012.  Saorview is 
the equivalent DTT platform for the Republic of Ireland but, as with TNT in France 
(see Channel Islands above), it uses a different suite of DVB standards to those 
employed by Freeview7.  In this case standard-definition Freeview set-top boxes 
cannot be guaranteed to decode Saorview services.  However, Freeview HD 
receivers can generally do so although where any visible Saorview services are 
placed in the channel list and whether subtitles are decoded depends on the 
Freeview product. 
 
A seventh Freeview multiplex carrying RTE1, RTE2 and TG4 (the Irish Gaelic 
language channel) was also made available after DSO from two main transmitters 
and one relay to fill-in for areas not covered by Saorview.  This extra multiplex is 
only receivable on Freeview HD receivers. 
 
The decision by HM Government that we should offer suitable installations to those 
who wished to receive RTE 1 and 2 and TG4 in Northern Ireland therefore required 
us to find suitable cost-effective Freeview HD receivers which, when co-illuminated 
with Freeview and Saorview signals, would offer an appropriate and predictable 
user-experience consistent with the goals of the Scheme and the general principles 
enshrined in the Core Receiver Requirements.  This presented a particular 
challenge because the small profit margins on Freeview set-top boxes compared to 
iDTVs had significantly reduced the number of suitable products. 

                                                
7  Saorview uses MPEG4 video coding and DVB-T modulation. 
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Conclusion – what does accessibility mean? 
 

In addition to the particular “lessons learned” noted above, a more general principle 
has been highlighted by this work.  For audiovisual content to be truly accessible to 
the maximum number of users, three important issues need to be addressed: 

1 The content needs to include (or be associated with8) relevant access-service 
components - e.g. subtitling, audio-description etc. 

 
2 The user terminal (e.g. digital TV receiver, connected TV etc.) needs to be easy-

to-use, not least for those who need the accessibility components associated with 
a selected AV service. Ease-of-use of the home terminal (e.g. of a DTV receiver) 
is not hard nor is it costly to implement if the user requirements are considered 
from the start of any design. 
Simple, prompt and consistent receiver behaviour is important with functions such 
as:  

• “one-touch” control (e.g. a remote button devoted to subtitles and to AD) 

• persistence of choice across channel changes or power cycles 

• a “HOME” button to take the user to a known state (e.g. to a particular 
channel) 

• appropriate user-feedback (visual for subtitles, audible for AD) and  

• simple service discovery (for channel changes, retuning, new services etc.) 
 

3 Users need both to know that the service is accessible and understand how to 
use the home-terminal to fulfil their particular needs. This awareness or “media 
literacy9 ” is typically developed through publicity (including by content providers) 
and guidance from friends, family or carers.   
It is significantly strengthened by providing: 

 

• instruction manuals and quick user guides in plain simple language and in 
optional appropriate formats (e.g. large print)  

• clear on-screen and spoken help 

• carefully targeted post-installation support and  

• accurate and timely metadata delivered with the content to indicate what 
access services are available for that content and when. 

If any one of these elements is ignored then efforts to make AV content accessible 
will have failed - or, at the very least, will have underachieved.  

                                                
8  e.g. via hybrid delivery, “companion streams” or alternative versions via IP 

9   sometimes referred to as “digital literacy” 
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These three elements form a virtuous triangle illustrated below.  Each element 
should be informed by user requirements derived and collated from the various 
user communities which a service or delivery platform aims to support.  

  

Such user requirements should be specified in terms which are generic and which 
neither presume nor prescribe a particular solution or set of solutions.  This helps to 
ensure that the user requirements are not unduly dependent on a single delivery 
method or contemporary implementation technology. 
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