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RDS in Europe, RBDS in the USA —
What are the differences and how can
receivers cope with both systems?

T. Beale (Delco Electronics Corp.)

D. Kopitz (EBU)

mmm 1. [ntroduction

The Radio Data System (RDS) for FM broadcast-
ing was developed within the European Broad-
casting Union. This system was specified by the
EBU in 1984 and has been introduced in the large
majority of European countries since 1987. Later
the system was slightly enhanced through several
modifications,and in 1990 it was adopted as a Eu-
ropean standard of CENELEC (EN 50067).
Today most FM stations in Western Europe use
RDS, and receivers, mostly car radios, with RDS
functionality are available in Europe from some
50 different manufacturers at prices that are only
slightly higher than those of conventional radios
[1, 2, 3].

Although the RDS system offers a wide range of
implementation options (some of which, like
Traffic Message Channel — TMC, are still under
development), most of the existing RDS car ra-
dios have only the so called “five basic features”
Programme ldentification (PI), Programme Ser-
vice (PS) name, Alternative Frequency (AF) list,
Traffic Programme (TP) identification, and Traf-
fic Announcement (TA) signal. Programme Type
(PTY) code will perhaps be one of the next popu-
lar features, apart from the Enhanced Other Net-
works (EON) function which is increasingly used
now by the European broadcasting networks, and
has lead to a so—called second generation of RDS
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In the United States, a Sub—group on RadidRDS as specified within the EBU, and every at-
Broadcast Data Systems of the National Radidempt was made to keep the US standard compat-
Systems Committee (NRSC), sponsored by thébdle with it. However, it soon became evident that
Electronic Industries Association (EIA) and the the completely different broadcasting structure of
National Association of Broadcasters (NAB) be-the US required a humber of modifications to be
gan its work in February 1990, after the EBU hadmade. Finallythe US standard must not only cov-
demonstrated RDS at various conventions of ther FM broadcasting, as is the case in Europe, but
NAB and the Society of Automotive Engineers also AM broadcasting.

(SAE). The NRSC Sub—group based its work on
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In August 1992, the NRSC released for final
adoption by 30 September 1992 the draft standar
Radio Broadcast Data System (RBDS) versior
2.0 [4]. The result of the final voting procedure
was that the draft standard had been unanimous
accepted, as reported to the RBDS Sub—commi
tee on 10 November 1992. Final editorial change:
are now being made to the RBDS draft standar:
and the release of the US RBDS specification it
to take place at the Winter Consumer Electronic:
Show (WCES) in Las Vegas, Nevada (Januan
1993). During the WCES show, the EIA will be
organizing a large promotion for RBDS, and the
system will also be promoted by the NAB during
NAB '93 in Las Vegas (April 1993).

mmm 2 Differences between RDS
and RBDS
B 21, The RDS component within

RBDS

RDS has been fully included within RBDS, al-
though with some slight modifications. The mi-
nor modifications to European RDS described in
this Section were made to adapt RDS to the
United States broadcasting environment:

B 21.1. FastPS acquisition

Since US AF lists are smaller, AF Method B will

not be required. The number of stations that hav
AFs in the United States is significantly fewer
than in Europe. For this reason, Group type 15/

Mumkbas CEMELEC PTY (RDS) s PTY [RBDS)
e el g WRMBBELIIE T
1 awa MEWS | Mews HEWS
) Curnant affairs AFFAIRS | Inltrmatan INFORM
X Indarmalicn IMFD ;SI'JT:-I'I.& SPORTS
B Span SPORT | Talk TALE
o Educaron EDUCATE | Rock RACCE
i Drama DIRAMA | Clagsic rack CLS ACCH
T Cullure CULTURE | Adult hits ADLT _HIT
) Solanca SCIENCE | Soft rock BOFT_RCK
4 Waried WARIED | Trop 40 TOP_40
2 [ Pop music FOP_M | Counbry COLRTAY
1 Pl rrasis RCCHE_ M | Oldies QLHES
12 MR muisic MR M | Soff SOFT
13 Laght classical LIGHT_M | Mastakgin MOSTALGIA
14 Zarous dassical | GLASSICS | Jazs JAEZ
15 Cihies music OTHER_M | Classical CLARSICL
15 R&B R_&_B
17 Soft RAR SOFT_RAEE
18 Language LANGLIAGE
14 Aedgious musc  BELMLISE
20 Spanas Hedgous talk HEL_TALK
3 | Parsonaliy FERSMLTY
2z Fubdic FLIBLIC
25-20 Spaness
3 Emangancy et TEST
n Alarm ALARM | Emergency ALERT!

(seeFig. 1) which transmits four PS characters Thits al the dght ol each ealurn are recammandad for use on ight-

per group was defined use the available ban

d characsar receivar displays.

width more efficiently and achieves faster PS ac: "_" Irdizatas a spacsa.

quisition. To maintain compatibility with existing
receivers, Group type OA will be transmitted even
when Group type 15A is being used.

B 2.1.2. PIcode assignments

Pl codes above B0@g,, the receivers may treat

the PI code as defined under European RDS. European (CENELEC)
and US PTY codes.

B 213 Programme type scanning

Since there is no central agency in the US to keep new feature for the United States will be the

track of Pl code assignments, there was a need @rogramme Type scanning feature.

PTY in-

define a procedure that canumed to establish Pl formation will allow a user to seek his favorite

codes for each programme.

To ensure the Ryrogramme format, such as a particular type of

codes were unique, a conversion from call lettersnusic. Since US broadcasting differs in content,
(which are unique to each programme) was useé new Programme Type list of 24 items was
This conversion utilizes all Pl code elementscreated (sedable ). The US broadcasters are
starting with a first nibble in the range from 1 to very sensitive to the programme type name shown
A inclusive. In doing so, the meaning of the se-on the receiver. Therefore, the Programme Type
cond nibble, and thus the concept of using generiblame (PTYN), Group type 10A (s€&. 2), was

Pl codes as defined in European RDS, was lostlso defined. The default eight—character name
For Pl codes below BO@gy receivers should should be shown during the scanning process.
therefore not allow any regional variant AF Once the receiver stops on a station with the de-
switching to prevent false AF or Pl searches. Fofault PTY category, a more specific PTY identifi-
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er may be given with PTYN. The PTYN is not in- blocks with the E offset. The interleaving will be
tended to change the default eight charactersuch that at least two groups of Group type OA
which will be used during the search, but only towill be transmitted each second in compliance
define more clearly the programme type oncewith the original European specification for ac-
tuned to a programme. If the broadcaster is satiseptable acquisition of the PS name. However,
fied with the default PTY name, he will not needthe RDS and MMBS multiplexing will unavoid-
to use data transmission capacity to change thably degrade the performance for stations that de-
default name. Receivers that implement the PTYire to make use of the AF feature, due to the loss
feature should allow the user to select one of thef repetition of the fast pertinent tuning informa-
two different PTY tables (European CENELEC tion needed by the receiver. A typical time multi-
version and US RBDS version). The table mayplex of RDS and MMBS data is shownFRig. 3,
also be switched automatically using the Ex-where three groups of Group type OA are inserted
tended Country code (ECC). per second. Currently, Cue Paging utilizes the
Mobile Search (MBS) paging protocol [5] at
. . . about 300 stations of the approximately 5000 ex-
W 2.2  Optional multiplexing of RDS isting FM stations, usually one per area, covering
and MMBS 90% of the population of the USA. The option of
) i . multiplexing between RDS and MMBS will thus
RBDS includes a further option for the multiplex- permit these stations to implement RDS while

ing of RDS with the Modified Mobile Search maintaining compatibility with the existing MBS
(MMBS) system, used exclusively by a companypaging receivers.

called Cue Paging.

_ _ _ _ B 2.3 Optional in-receiver database
To receive RDS information from stations that

time—multiplex RDS and MMBS information, re- RBDS includes an option for using an “in—receiv-

ceivers should recognize offset word E=0 (all zerer database”, typically requiring a 256 kbyte

os). Current receivers that flywheel through EROM along with some additional RAM capacity.

words (even if they are seen as errors) will workThis option permits degree of RDS functionality

with no modification. However, improved per- for AM stations and FM stations that do not im-

formance will be obtained with recognition of the plement RDS.

new offset word. The MMBS information (blocks

with E offset words) will be time—multiplexed To support all AM and FM stations with the RDS
Figure 3 into the RDS data stream in modulo—4 multiplefeatures of P&nd PTY, arin—Receiver Database
Typical time multiplex blocks. Thus, between RDS blocks with offsetSystem (IRDS) may be used. This consists of a
of RDS and MMBS.  words D and A, could occur 4, 8, 12, ... MMBS ROM which lists all the call letters (rather than

Block 1 Block 2 Block 3
- *].’ -
Systeg: code Checkword Receiver Checkword Message Checkword |- =
Sleep code + offset E=0 ID + offset E=0 + offset E=0
- >
16 bits 10 bits 16 bits 10 bits 16 bits _ - ~ 10 bits . - -
Block/8"’
Message Checkword
o g + offset E=0
16 bits 10 bits
0A 0A 0A 0A
j MMBS MMBS MMBS _L
€—> €< €<
1s (11.4 Groups)
8 EBU TECHNICAL REVIEW Spring 1993

Beale & Kopitz



PS) of all stations, together with their PTY. An nent has a system that transmits the data as a two—
obviousproblem is that if a station changes its for-tone signal within the AM baseband frequency
mat or call letters, the ROM is outdated. Howev-and is compatible with AM stereo.

er, the RDS Transparent Data Channels (TDC) 0

and 1 will be used to update the ROM. This feamm 25 New concepts within RBDS

ture is proprietary and requires the acquisition of

a license from its owner for implementation in Several new concepts have been included within
hardware, firmware, and/or software. Imple-RBDS for future generations of US RDS receiv-
mentation details are given in the RBDS specifi-ers.

cation.

B 25.1. Location and navigation

B 24 Option to add an AM data i . . .
system The first new concept aims to establish a link be-

tween RBDS and the US satellite—based global
The RBDS specification includes a reserved secpositioning system, GPig. 4).
tion for the addition of an optional AM data sys-
tem, the specifications of which remain to be de-Group type 3A, known as Location and Naviga-

fined. tion (LN), will allow the positioning strategy Figure 4
known as differential GPS (DGPS) to be ex-  Group type 3A —
A dynamic AM “RDS type” system is being in- ploited. The accuracy of normal GPS is affected Location and

vestigated by the NRSC Sub—group. One propoby many factors such as frequency drifts onboard ~ Navigation (LN).

LN Address
code
Bg TP Useage
& ¢ ¢inf0rmation
PI Checkword PTY Checkword . . Checkword . . Checkword
+ offset A + offset B LN information + offset C LN information + offset D
L] L] L L]
1l1 7[06[0s5 |04 o3]b2 01 b 07 [bg |bs [04|b3 (b2 b7 |be 05 |b4 [o3|b2 b1 [Pg |07 06 b5 [b4|b3|b2 (01
Group typV////
0| o0 City
0| 1]|a]|a| a 5 6 7 8 | N State
Character position in 8—character display Typical display of City & State
1lo0|lo|lO]| O Lat/Long Reserved for navigation
l110(0]0]|1 DGPS DGPS
110/ o0 1|0 Reserved for navigation | Reserved for navigation
1100 ]|1]1 Reserved for navigation | Reserved for navigation Navigation
1|0 1/10/| o0 Reserved for navigation | Reserved for navigation
| 1 | 0 | 1 | 1 | 1 | | Reserved for navigation| Reserved for navigation|
1o x| x]x]| peps | peps | Navigation
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the satellites and ionospheric or tropospheric disef whether RDS manufacturers can adapt their
turbances. Tpermit compensation to be made for software to modify existing products, designed
these errors, DGPS uses a receiver at a knowfgr Europe, for sale in the USA.
fixed location, to determine correction factors
(pseudorange corrections), which are generallyhe answer to this question is not very obvious
valid over quite a large geographical area arounf€ecause of the large range of implementation op-
the reference receiver (within about 1000 km)tions that are theoretically permitted in the two
The DGPS technique permits much—improvecstandards. However, in reality it should not be too
positioning accuracy, even in moving vehicles.difficult to solve the problem, because most exist-
The pseudorange corrections are broadcast #9 RDS car radios have implemented only the
GPS receivers in the surrounding area, and afive basic features already mentionedSection
though this is currently done via a satellite link, 1., and these also appear to be quitécseht dur-
it is envisaged that the RBDS data—stream willng the initial phase of RBDS implementation in
provide a satisfactory alternative. A bit definition the United States.
has been defined by a DGPS Sub—group under the
RBDS Sub—committee; this is based on an industPS and the three components of RBDS (RDS,
try—wide standard called RTCM SC-104 (Radio'v”vIBS and IRDS) also havg In common gxactly
Technical Commission for Maritime Services the same da’ga _broadcast signal modulation char-
Special Committee 104). The transmission raté"Ct,e”SF'cs'Th'S ISa suppresged 57 kHz subcarrier
for the reduced bit definition is promising, but is which is ,PSK mo.dulat'ed with a data—str'eam of
still in the testing phases. 11'87.5 bit/s and |d§nt|_cal baseband cpdmg, and
with data synchronization strategy optimized for
mobile reception. Consequently, the same hard-
ware for data demodulation and display can be
sed, and suitable radio data decoder ICs are now
urrently available from several manufactuters
t very competitive prices, because several mil-

B 252 Reserved TDC

Channels 0 and 1 of Group type 5, correspondin@
to two of the 32 available Transparent Data Chan-

nels —are reserved for the IRDS updates describe Ion of these chios have already been sold. Conse-
in Section 2.3 Channel 2 is reserved as an SCA P y :

switch and is intended to accomodate broadcasE—uently the question of adaptation becomes en-
ing such items as emergency, traffic and weathe're|Y. a matter of software, _apart from the
information via a separate subcarrier at 67, 76 o?dqmonal memory needed to |mplement RBDS
92 kHz. The information on these subcarriers cafl' |f[s more completg form. A bIO.Ck d!agram of'a
be either speech or data. RDS acts as a switch ical VHF/FM radio—data receiver is shown in
tell the receiver when an event is happening on 9. S

these subcarriers. As is common with all new system standards, a

certain time is required by the manufacturers to
implement them (typically three years). In this
case, however, it is expected by all experts who
RDS and RBDS both allow broadcasters and reVere involved in the RBDS standardi_zation pro-
ceiver manufacturers to decide which of the pos€SS that the RBDS standard can be implemented
Sible Standardized features they WISh to imple_l. Philips (SAA 6579), SGS—-Thomson (TDA 7330), Sanyo (LC 7070),
ment. It is in that context that the question arisesand others.

mmm 3. Conclusions

Mr. Terrance Bealeaeceived his degree in electrical engineering at Marquette University, Milwaukee
in 1988, and is pursuing his studies for a masters degree at Purdue University, West Lafayette.

Mr. Beale joined Delco Electronics Corporation in June 1988. He isj@giengineer in the Audio and
Communications Advanced Development Group, specializing in digital communications system design.

Mr. Beale has been involved in all phases of the standardization of RBDS in the USA; his specific con-
tributions have been concerned with the amalgamation of RDS, MMBS and IRDS while maintaining
compatibility with the CENELEC RDS Standard.

A biography oMr. Dietmar Kopitzis given orpage 38.
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with a much shorter delay, by using the existing also that the use of automated programme for-
and already well-proven RDS technology ap- mat search tuning in new RBDS receivers is
plied for the European market. still a controversial issue among broadcasters,
this may cause a delay in establishing a ROM
Therefore, the question asked above could per- that contains an agreed programme format for
haps be simplified to whether the typical Euro- all existing stations.
pean RDS software might be initially sufficient
for imp|ementing RBDS within a re|ative|y short All the above indicates that existing RDS radios
delay. Then, it is important to take advantage ofvith the five basic features can perfectly nieet
the fact that RDS is fully included in RBDS, and tial RBDS requirements. If urgent changes to the
the major modifications to be made could then béXisting software are nevertheless to be made, the
restricted in number. Perhaps the less—urgerfirst thing to do would be to add recognition of
items could be left for a later implementation, be-offset word E and, if PTY is additionally imple-
cause they are less essential for the initiamented, the new table of US PTY codes will have
introduction of RBDS: to be used. In contrast to the situation in Europe,
EON will not yet be required in the US, since the
1. The PTY codes are different, and also there arinctions associated with this feature are more
a few new data groups (Group type 3A for nav-advanced applications for large networks, and
igation information, Group type 10A for Pro- thus of little interest during the initial introduc-
gramme Type Names permitting the use oftion.
sub—categories within the relatively limited
range of the 24 PTY format codes, and Group
type 15A for a faster PS acquisition). [ Bibliography

2. The multiplexed operation of RDS and MMBS
will be encountered by a receiver rather infre-
quently, and only on one FM station per area.
At the moment only 6% of all US FM stations [2] CCIR Recommendation 643: System for au-
use MBS. The only additional requirement to tomatic tuning and other applications in
be met in this context is that the data synchro- ~ FM radio receivers for use with the pilot—

[1] CENELEC EN 50067:1992: Specification of
the radio data system (RDS).

nization mechanism, which is a sort of fly- tone system
wheel, will need to recognize the new offset [3] EBU RDS Newsletter ( especially the last is-
word E (all zeros). sue, Number 14, dated August 1992)

3. Implementation of the “in—receiver database” [4] United States RBDS Standard — Draft No.
option is a completely separate issue, and itis 2.0, NRSC Document August 1, 1992, pub-

likely that it will be further developed exclu- lished jointly by EIA and NAB
.SiVEI.y by the company which owns the Ilcens- [5] Paging Receiver for the Swedish Public
ing rights for this module. That company will Radio Paging System , Swedish Telecom-

alsohave to promote the inclusion of the option munication ~ Administration  (Televerket):
by receiver manufacturers. It may be noted Ref:76-1650-ZE (1976).
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