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Abstract
Many Services Ancillary to Broadcasting (SAB) use frequencies in UHF Bands IV
& V: SAB operates on the basis that they cause no interference to, nor are they
protected from interference by television services. It may be that conventional
broadcast TV services will occupy less spectrum after television switch-over than
is used at present, so there may be fewer channels in which to operate SAB
services. This technical Note compares the current channel availability for a
number of SAB services with that expected to be available after switch-over.
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Introduction

Services Ancillary to Broadcasting (SAB)1 is a term used to identify the use of RF equipment by
broadcasters during the making of television and radio programmes. Some SAB equipment, with a
suitably low Effective Radiated Power (ERP) and bandwidth, is able to operate in UHF television
Bands IV and V. The frequency of operation of SAB equipment is controlled and licensed by
JFMG Ltd who ensure compatibility with television services for each geographical area of
operation.
The analogue television network was originally designed for the transmission of four programme
services. With the practical limitations of transmitting analogue television, there are rarely fewer
than two UHF channels separating the services radiated from each transmitting station. These
“taboo” channels between the analogue transmissions may often be used by SAB without
interference between the services. However, Digital Terrestrial Television (DTT) was also able to
take advantage of many of these and other spare channels in which to radiate, albeit at a lower
ERP, from the same transmitting stations. This reduced the number of UHF channels available to
SAB.
Within the next 6 to 10 years it is expected that the analogue TV services in the UHF bands will be
switched off to be replaced by a wholly DTT network of transmitting stations. A significant benefit
expected by the Government, and therefore a driver for switch-over, is the release of 14 UHF
channels for purposes jet to be defined. This Technical Note gives the results of a study to
compare the channel availability for SAB use at the present time with that expected to be available
after the release of 14 UHF channels in the post switch-over era.
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Scope of the work and Method

For a number of years, Spectrum Planning Group have produced SAB compatibility overlays for
internal use, for use by BBC Resources and by JFMG Ltd. The overlays are used in the planning
processes to protect the service areas of the transmitting stations from potential interference from
a number of different types of SAB transmissions. These transmissions, differentiated by an
overlay series number, include:
500 Series, Studio Talkback, 100 mW
600 Series, UHF radio microphones, 10 mW
700 Series, 5 watt Occasional Links
800 Series, Digital Cable Free Cameras, 1 W
900 Series, 1 Watt UHF Portable Audio Links
Other overlays are produced that are concerned solely with analogue television restrictions and
they are not considered in this Note.
The overlays that have been used to assess the current situation are those that show for each
½ x ½ km square and for each SAB service, whether each UHF channel is available for use
without the potential for causing interference. The overlays were processed to produce matrices of
________________________________________________________________________________________________
1
Also referred to as PMSE (Programme Making and Special Events)
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the total number of channels available for use by each SAB service in each square. Other
overlays exist that show whether each channel may be used but with caution, as its use may cause
interference to television services; these overlays have not been used in this study.
Similar matrices were produced for an all-digital network. The final configuration of the future alldigital network is uncertain, the work reported in this Technical Note has used the Digital Action
Plan’s 3COM3PSB (Task 3.12, Version 1) network.
It should be noted that in the case of the current analogue TV network, the Re-Broadcast Links
(RBLs) are known and their protection is currently ensured by the continued use of the overlays.
Programme feeds to the current DTT network are provided entirely by land-line and so no
additional protection has been necessary for them. It is expected that programme feeds in the
future all-DTT network will be provided partially by land-lines and partially by RBLs. The overlays
for the all-DTT network do not include the protection of RBLs because the decisions about which
stations will be fed by RBLs have still to be made. As a consequence the channel availability in the
all-digital network will be optimistic in the vicinity of some transmitting stations.
We have never considered the case of interference from television services to SAB services: it has
been always been left to the operators of SAB equipment to ensure that their transmissions are
free from interference from the television networks.
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Channel availability

The protection of the television service is calculated using a protection ratio. For an SAB
transmission to be acceptable, the field strength of the wanted TV service must always exceed that
of the interference by at least the protection ratio. The co-channel protection ratios used in the
overlays are shown in Table 1.
SAB Overlay number and type ERP (W)
SAB500
0.1
(Studio Talkback)
SAB600
0.01
(Radio Microphones)
SAB700
5
(5 W Occasional Links)
SAB900
1
(Portable Audio Links)
The co-channel protection ratio to
protect digital TV services from all
analogue SAB transmissions
The co-channel protection ratio to
protect digital television from digital
cable-free cameras (SAB 800)

Co-Channel Protection Ratios for
Analogue TV (dB)
42
47
42
42
1
20

Table 1, The co-channel protection ratios used in the production of the
overlays
The analogue SAB transmission with the greatest potential to disrupt TV reception is the 5 watt
Occasional Link (700 Series overlays), the transmission with the least potential to cause
interference to TV reception is the radio microphone (10 mW, 600 Series overlays). Clearly, the
analogue SAB transmission that will be most at threat in the all-digital future is the 700 Series.
UHF Bands IV & V currently provide 46 channels for use by TV, in the all-digital future the number
is expected to be reduced by 14 to 32 channels.
Figure 1 shows the number of channels currently available for 5 watt Occasional Links throughout
the UK. Figure 2 shows the number expected to be available in the all-digital future and Figure 3
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shows the difference between the two situations. As there will be a maximum of 32 UHF channels
available in the all-digital future, the difference values in Figure 3 were calculated with the
availability for the current situation capped to 32 channels.
An examination of the Figures for the 5 watt Occasional Links indicates that the channel availability
after switch-over should, on the whole, be more favourable than at present. In only a few
locations, notably in North Yorkshire, Suffolk and north Uist are there areas of channel loss. Even
in these areas there should be channels available for use after switch-over.
Figures 4 to 6 show the channel availability for UHF radio microphones. For this use the overall
availability of channels after switch-over is significantly better than at present, there are however
areas for which there are losses of channels after switch-over. Only in a few small areas, for
example in Kent, are there locations where there will be fewer than 5 channels available after
switch-over where there are at least 5 channels available now.
Figures 7 to 9 show the channel availability for digital cable-free cameras. The difference values in
Figure 9 (with the availability in the current situation capped to 32 channels) show that large areas
of the country would lose at least three channels for digital cable free cameras. However, some
areas with fewer than 5 channels available now would become better off after switch-over (e.g.
along the Welsh border) while other areas would become worse-off (e.g. London). Overall, the
future situation is not going to be extremely bad, it will just be different.
Figures 1 to 9 may be found on the following pages.
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Number of channels
available now

Figure 1, Current channel availability for SAB 700 Series, 5 Watt Occasional Links
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Number of channels available
after switch-over

Figure 2, Post switch-over channel availability for SAB 700 Series, 5 Watt Occasional Links
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Number of channels gained
or lost after switch-over

Figure 3, Channels gained or lost post switch-over for SAB 700 Series, 5 Watt Occasional Links
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Number of channels
available now

Figure 4, Current channel availability for SAB 600 Series, 10 mW UHF radio microphones
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Number of channels available
after switch-over

Figure 5, Post switch-over channel availability for SAB 600, 10 mW UHF radio microphones
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Number of channels gained
or lost after switch-over

Figure 6, Channels gained or lost post switch-over for SAB 600, 10 mW UHF radio microphones
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Number of channels
available now

Figure 7, Current channel availability for SAB 800 Series, 1 W digital cable-free cameras
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Number of channels available
after switch-over

Figure 8, Post switch-over channel availability for SAB 800 Series, 1 W digital cable-free cameras
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Number of channels gained
or lost after switch-over

Figure 9, Channels gained or lost post switch-over for SAB 800 Series, 1 W digital cable-free cameras
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Discussion

Using the future DTT network taken from the Digital Action Plan’s 3COM3PSB (Task 3.12, Version
1) network, the maps in Figures 1 through 9 show the current channel availability and the change
in that availability after switch-over. There exists another level of service, that where the SAB
transmission may be used with caution. In that case, there is the possibility of interference to
television reception but the transmission may be allowed if is suitably remote from dwellings, for
example on a golf course or in an industrial estate, and it is believed (or known) that interference
would not be a problem. Because of this, the channel availability shown in the Figures for the
current and the future networks will be pessimistic for some locations.
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Conclusions

This study has examined the numbers of UHF channels that are available now and those that will
be available after television switch-over, for three specific SAB services. The transmissions that
are considered in this document are those with the greatest potential and those with the least
potential to disrupt television services. It has been found that on the whole, the availability of
spectrum for SAB use should improve after switch-over. It should be noted that as the
configuration of the future all digital network is still being optimised, the work reported in this
Technical Note has used the Digital Action Plan’s 3COM3PSB network (Task 3.12, Version 1).
The analogue SAB transmission with the greatest potential to disrupt television reception is the
5 watt Occasional Link. In only in a few locations, notably in North Yorkshire, Suffolk and north
Uist are there areas suffering a loss of channels. Even in these areas there will be channels
available for use after switch-over.
The analogue SAB transmission with the least potential to disrupt television reception is the UHF
radio microphone. For this use the overall availability of channels after switch-over is significantly
better than at present, there are however areas for which there are losses of channels after switchover. In only in a few small areas of Kent are there locations where there will be fewer than 5
channels available after switch-over where there are at least 5 channels available now.
The SAB transmission that appears to be hardest hit is the digital cable free camera: while many
areas in the country will gain spectrum, many areas would lose at least three channels that could
have been used by these devices. Some areas with fewer than 5 channels available now would
become better off after switch-over (e.g. along the Welsh border) while other areas would become
worse-off (e.g. London). Overall, the future situation is not going to be extremely bad for these
cameras, it will just be different.
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