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3.1.5.19 Type 14 groups: Enhanced Other Networks information

Figures 37 and 38 show the format of type 14A and 14B groups. These groups are transmitted if Enhanced Other Networks
information (EON) is implemented. The specification of the relevant protocol is given in 3.2.1.8.

Figure 37: Enhanced Other Networks information - Type 14A groups

Figure 38: Enhanced Other Networks information - Type 14B groups
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3.1.5.20 Type 15A groups
Type 15 groups: Fast basic tuning and switching information

Special note: Group type 15A as defined in Figure 39a is being phased out. Encoder manufactures should eliminate this
group type on new equipment no later than two years after the issuing date of this standard. Receiver manufacturers should
eliminate recognition of this group type as soon as possible in all new equipment. After ten years following the issuing date
of this standard, group type 15A will be available for reassignment. Reassignment shall be coordinated with the CENELEC
RDS standard. The RDS standard currently has no definition for this group.

It is intended that type 15A groups should be inserted where it is desired to speed up acquisition time of the PS
name. No alternative frequency information is included in 15A groups, and this group will be used to supplement type 0B
groups. If alternate frequencies exist, type OA will still be required.

It is intended that type 15B groups should be inserted where it is desired to increase the repetition rate of the
switching information contained in block 2 of type 0 groups without increasing the repetition rate of the other information
contained in these groups. No alternative-frequency information or program-service name is included in 15B groups, and
this group will be used to supplement rather than to replace type OA or OB groups.
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Figure 39a: Fast basic tuning and switching information - Group type 15A

Notes on Type 15A groups

1. Program service name (for display) is transmitted as 8-bit characters as defined in the 8-bit code-
tables in annex E. Eight characters (including spaces) are allowed for each network and are
transmitted as four character segments in each type 15A group. These segments are located in the
displayed name by the code bit CO in block 2. The addresses of the characters increase from left
to right in the display. The most significant bit (b8) of each character is transmitted first.

2. For details Program Identification (PI), Program Type (PTY) and Traffic Program (TP) code, see
3.2.1 and annexes D and F.

3. TA = Traffic announcement code (1 bit) (see 3.2.1.3).
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3.1.5.21 Type 15B groups: Fast basic tuning and switching information
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Figure 39b: Fast basic tuning and switching information - Type 15B group

When groups of this type are transmitted, the repetition rate may be chosen to suit the application and the available channel
capacity at the time.

Notes on Type 15B groups

1. For details Program Identification (PI), Program Type (PTY) and Traffic Program (TP) code, see

3.2.1 and annexes D and F.

TA = Traffic announcement code (1 bit) (see 3.2.1.3).

M/S = Music-speech switch code (1 bit) (see 3.2.1.4).

4. DI= Decoder-identification control code (4 bits) (see 3.2.1.5). This code is transmitted as 1 bit in
each type 15B group. The DI segment address code (C, and C,) serves to locate these bits in the
DI codeword. Thus in a group with C,C, = "00" the DI bit in that group is d;. These code bits are
transmitted most significant bit (d,) first.

w N
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3.2 Coding of information

A glossary of terms used in RDS applications is given in 4, which also explains the expected responses of a consumer
receiver to the various codes.

3.2.1 Coding of information for control
3.2.1.1 Program Identification (PI) codes and Extended country codes (ECC)

The coding model for Program Identification information and Extended country codes is given in
annex D.

3.2.1.2 Program Type (PTY) codes

The applications of the 5-bit Program type codes are specified inannex F. PTY codes 30 and 31 are control functions for
a consumer receiver (see annex F).

3.2.1.3 Traffic Program (TP) and Traffic Announcement (TA) codes

The coding to be used is as follows:

Table 8
Traffic Program Traffic Announcement Applications
code (TP) code (TA)

0 0 This program does not carry traffic announcements nor does it refer, via
EON, to a program that does.

0 1 This program carries EON information about another program which
gives traffic information.

1 0 This program carries traffic announcements but none are being broadcast
at present and may also carry EON information about other traffic
announcements.

1 1 A traffic announcement is being broadcast on this program at present.

3.2.1.4 Music/speech (M/S) switch code

Thisisal-bitcode. A"0"indicates that speech, at present, is being broadcastand a 1" indicates that music, at present,
is being broadcast. When the broadcaster is not using this facility the bit value will be set at "1".
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3.2.1.5 Decoder identification and Dynamic PTY indicator / DI codes

These 4 bits are used to indicate different operating modes to switch individual decoders on or off and to indicate if PTY
codes in the transmission are dynamically switched.

Table 9: Bit d, to d, meanings

Settings Meaning

Bit d,, set to O: Mono

Bit d,, set to 1: Stereo

Bit d,, set to 0: Not Artificial Head

Bit d,, setto 1: Artificial Head

Bit d,, set to O: Not compressed

Bit d,, set to 1: Compressed *

Bit d,, set to 0: Static PTY

Bit dg, set to 1: Indicates that the PTY code on the tuned
service, or referenced in EON variant 13,
is dynamically switched.

1) See CCIR Study Program 46A/10 (Dubrovnik, 1986)

3.2.1.6 Coding of alternative frequencies (AFs)
3.2.1.6.1 AF code tables

Inthe following code tables, each 8-bit binary code represents a carrier frequency, or it represents a special meaning as
shown in Tables 10, 11 and 12.

Table 10: VHF code table

Number Binary code Carrier frequency
0 0000 0000 Not to be used
1 0000 0001 87.6 MHZ
2 0000 0010 87.7 MHZ

204 1100 1100 107.9 MHZ
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Table 11: Special meanings code table

Number Binary code Special meaning
0 0000 0000 Not to be used
205 1100 1101 Filler code
206 1100 1110 Not assigned
223 1101 1111 Not assigned
224 1110 0000 No AF exists
225 1110 0001 1 AF follows
249 1111 1001 25 AFs follow
250 11111010 An LF/MF frequency follows
251 11111011 Not assigned
255 11111111 Not assigned

Table 12: LF/MF code table - for ITU regions 1 and 3 (9 kHz spacing)

Number Binary code Carrier frequency
LF 1 0000 0001 153 kHz
15 0000 1111 279 kHz
MF 16 0001 0000 531 kHz
135 1000 0111 1602 kHz

3.2.1.6.2 Use of Alternative Frequencies in type OA groups

To facilitate the automatic tuning process in a receiver, anumber of AFs should be transmitted. Ideally the AF list should
only comprise frequencies of neighboring transmitters or repeaters. Two methods of transmitting AFs are possible. AF method A
is used for lists up to 25 in number and AF method B is used for larger lists. AF method B is also used where it is required to indicate
frequencies of generically related services.
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3.2.1.6.3 AF method A

Two AF codes are carried in block 3 of each type 0A group. The first byte in the transmitted list (codes 224 - 249) indicates
the number of frequencies in that list. This list will also include the frequency of the transmitter originating the list, if it has repeaters.

Examples of AF method A coding:

Example A Example B Example C
1st 0A: #5 AF1 #4 AF1 #4 AF1
2nd 0A: AF2 AF3 AF2 AF3 AF2 AF3
3rd 0A: AF4 AF5 AF4 Filler LF/MF follows AF4

Example A shows: a list of 5 VHF frequencies, where #5 means number of frequencies following is 5 and is represented
by code 229.

Example B shows: a list of 4 VHF frequencies, where Filler code is 205.

Example C shows: a list of 3 VHF frequencies and 1 LF/MF frequency, where LF/MF follows code is 250.

3.2.1.6.4 AF method B

Method B AF coding is used where the number of AFs used by a transmitter and its associated repeater stations exceed 25,
or where it is required to indicate frequencies which belong to different regions which at times carry different programs.

Each transmitter and associated repeater stations broadcast the same set of different AF lists in sequence. The number of
AF lists within a network is in general identical to the number of transmitters and repeater stations in the network so as to provide
aunique list for each transmitting station. Inthis protocol the alternative frequencies for the VHF/FM transmitters are individually
addressed by transmitting the tuning frequency paired with one alternative frequency within one block®.

Each list starts with a code giving the total number of frequencies within this list, followed by the tuning frequency for
which the list is valid. All remaining pairs? (up to 12) give the tuning frequency together with a valid AF.

- If the number of AFs of a station is larger than 12, the list must be split into two or more lists. These lists are
transmitted directly one after the other, and the receiver must combine the lists again.

- Ifatransmitter frequency is used more than once within a network the respective AF lists are transmitted separately.
In order to indicate that these lists with the same tuning frequency belong to different stations, the lists must be
separated by AF lists of other stations. The receiver may combine them or evaluate them separately.

*If the frequency referenced is for an LF/MF transmission, it occupies 2 AF codes, the first being code 250. Hence
it cannot be referenced to its associated tuning frequency.
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For the transmission of the frequency pairs within one block the following convention is used:

- They are generally transmitted in ascending order, e.g.

89.3 | 99.5 or 995 | 101.8 | F,< F,

- Inspecial cases they are transmitted in descending order, if they belong to different regions, or carry from time to time
different programs, e.g.

99.5 | 90.6 or 1007 | 995 | F,>F,

In both the above examples 99.5 MHZ is the tuning frequency.

Examples of a AF method B coding:

F, F, Commentary

#11 89.3 Total number (11) of frequencies for tuning frequency (89.3)

89.3 99.5 F, > F, hence 99.5 is an AF of tuned frequency 89.3, and is the same program

89.3 101.7 F, > F, hence 101.7 is an AF of tuned frequency 89.3, and is the same program

88.8 89.3 F, > F, hence 88.8 is an AF of tuned frequency 89.3, and is the same program
102.6 89.3 F, <F, hence 102.6 is an AF of a regional variant of tuned frequency 89.3

89.3 89.0 F, <F, hence 89.0 is an AF of a regional variant of tuned frequency 89.3

#9 99.5 Total number (9) of frequencies for tuning frequency (99.5)

89.3 99.5 F, > F, hence 89.3 is an AF of tuned frequency 99.5, and is the same program

99.5 100.9 F, > F, hence 100.9 is an AF of tuned frequency 99.5, and is the same program
104.8 99.5 F, <F; hence 104.8 is an AF of a regional variant of tuned frequency 99.5

99.5 89.1 F, <F, hence 89.1 is an AF of a regional variant of tuned frequency 99.5

Broadcasters using splitting of a network during certain hours of the day should use AF method B, and not AF method A.
The lists should be static, i.e. the AFs included in the list, carrying a different program during certain hours of the day, shall be
signaled by transmitting in the descending order. Their Pl shall differ in the second element (bits 8 to 11) of the code and may also
be static. To identify different regional networks or programs the Pl area codes R1 to R12 shall be used (see annex D, D.4).

This convention will permita receiver to use a regional on/off mode which, when a receiver is in the mode "regional off",
will lead to the acceptance of the Pl with the differing second element, and thus permit switching to a different regional network.
This option can be deactivated by choosing the mode "regional on". Then only AFs having the same second element of the PI (i.e.
the same program) will be used. This should also be the case for receivers without regional on/off mode. The switching of the second
elementofthe Pltol, N, or S, respectively, informs areceiver that now even AFs transmitted in descending order carry the same
program and the receiver should use this information to allow switching to these AFs.
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3.2.1.6.5 Convention for identification of the AF methods used

The AF method used is not signaled explicitly, but can easily be deduced by receivers from the frequent repetition of the
tuning frequency in the transmitted AF pairs in the case of AF method B.

3.2.1.6.6 Use of AF Codes in type 14A groups

AF codes in type 14A groups are used to refer to frequencies of other networks. There are two AF methods for transmitting
this information.

Variant 4 utilizes AF method A coding to transmit up to 25 frequencies; the coding method is as described above for type
0A groups. The PI code of the other network to which the AF list applies is given in block 4 of the group.

Variant 5 is used for the transmission of “Mapped frequency pairs”. This is used to specifically reference afrequency in
the tuned network to a corresponding frequency in another network. This is particularly used by a broadcaster that transmits several
different services from the same transmitter tower with the same coverage areas.

The first AF code in block 3 refers to the frequency of the tuned network, the second code is the corresponding frequency
of the other network identified by the PI code in block 4.

Where it is necessary to map one tuning frequency to more than one VHF/FM frequency for the cross-referenced program
service (due to multiple use of the tuning frequency or because the cross-referenced program is receivable at more than one frequency
within the service area associated with the tuning frequency), then variants 6, 7 and 8 are used to indicate second, third and fourth
mapped frequencies, respectively.

LF/MF mapped frequencies are implicitly signaled by using variant 9. AF Code 250 is not used with the mapped AF
method.



Page 49
U.S. RBDS Standard

3.2.1.7 Program Item Number (PIN) codes

The transmitted Program Item Number code will be the scheduled broadcast start time and day of month as published by
the broadcaster. For the coding of this information see 3.1.5.2.

Ifatype 1 group is transmitted without a valid PIN, the day of the month shall be set to zero. In this case a receiver which
evaluates PIN shall ignore the other information in block 4.

3.2.1.8 Coding of Enhanced Other Networks Information (EON)

The enhanced information about other networks consists of a collection of optional RDS features relating to other program
services, cross-referenced by means of their Pl codes (see 3.2.1.1). Features which may be transmitted using EON for other program
servicesare: AF (see 3.2.1.6.5), PIN (see 3.2.1.7), PS (see 3.2.2), PTY (see 3.2.1.2), TA (see 3.2.1.3), TP (see 3.2.1.3) and Linkage
(see 3.2.1.8.3).

The format of the type 14 groups is shown in figures 37 and 38. It has two versions: A and B. The A version is the normal
formand shall be used for the background transmission of Enhanced Other Networks information. The maximum cycle time for the
transmission of all data relating to all cross- referenced program services shall be less than two minutes. The A version has sixteen
variants which may be used in any mixture and order. Attention is drawn to the fact that two distinct options, namely AF method
Aand the Mapped Frequency Method, exist for the transmission of frequencies of cross-referenced program services (see 3.2.1.8.1).
A broadcaster should choose the most appropriate AF method for each cross-referenced program service.

The B version of atype 14 group is used to indicate a change in the status of the TA flag of a cross-referenced program
service (see 3.2.1.8.2 for more details).

3.2.1.8.1 Coding of frequencies for cross-referenced program services
Two AF methods exist for the transmission of AF's in the EON feature. Coding is described in 3.2.1.6.5.

A broadcaster may utilize the most appropriate AF method for each cross-referenced program service, but within the
reference to any single service these two AF methods must not be mixed.

3.2.1.8.2 Use of the TP and TA features ( Type 0, 15B and 14 groups)

For the tuned program service, the code TP=0 inall groups and TA=1 in type 0 and 15B groups indicates that this program
broadcasts EON information which cross-references at least to one program service which carries traffic information. RDS receivers
which implement the EON feature may use this code to signify that the listener can listen to the tuned program service and
nevertheless receive traffic messages fromanother program service. RDS receivers which do not implement the EON feature must
ignore this code. Program services which use the code TP=0, TA=1 must broadcast type 14 B groups (at the appropriate times)
relating to at least one program service which carries traffic information, and has the flag TP=1.

The TA flag within variant 13 of a type 14A group is used to indicate that the cross-referenced service is currently carrying
atraffic announcement. This indication is intended for information only (e.g. for monitoring by broadcasters) and must not be used
to initiate a switch even if traffic announcements are desired by the listener. A switch to the cross-referenced traffic announcement
should only be made when a TA=1 flag is detected in a type 14B group.

The type 14B group is used to cause the receiver to switch to a program service which carries a traffic announcement. When
aparticular program service begins a traffic announcement, all transmitters which cross-reference this service via the EON feature
shall broadcast as many as possible of up to eight and at least four appropriate group 14B messages within the shortest practicable
period of time (at least four type 14B groups per second).
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Atthe discretion of the broadcaster, a sequence of type 14B groups may be transmitted also when the TA flag is cleared. This option
is provided only to assist in the control of transmitters; receivers must use the TA flag in the type 0 or 15B groups of the service
which carries the traffic announcements in order to switch back to the tuned program service at the end of the received traffic
announcement.

If atransmitter cross-references to more than one traffic program with different PI(ON) via the EON feature, the start
time between two references, via type 14B groups, must be two seconds or more.

Note: Some early RDS EON consumer receivers may need up to four correct type 14B groups for reliable
functioning. Therefore it is recommended to broadcast as many as possible of up to eight type 14B groups,
to ensure the detection of the switching under bad receiving conditions.

The mechanism described above for switching to and from cross-referenced traffic announcements is designed to avoid
the delivery of incomplete traffic messages by receivers operating under adverse reception conditions.

3.2.1.8.3 Method for linking RDS program services (Type 1A and 14A groups) - Linkage information

Linkage information provides the means by which several program services, each characterized by its own Pl code, may
be treated by a receiver as a single service during times a common program is carried.

During such times each program service retains its unique identity, i.e. the program service must keep its designated Pl code
and its AF (Alternative Frequency) list(s), but may change program related features such as PS, PTY, RT, TP and TA to reflect the
common program. With LA=1, a service carrying codes TP=1 or TP=0/TA=1 must not be linked to another service carrying

the codes TP=0/TA=0."

Linkage information is conveyed in the following four data elements:

1) LA - Linkage Actuator (1 bit)

2) EG - Extended Generic indicator (1 bit)

3) ILS - International Linkage Set indicator (1 bit)
4) LSN - Linkage Set Number (12 bits)

Thisinformation is carried in block 3 of variant 12 of type 14A groups, and informs the receiver to which set of program
services any particular service, defined by PI (ON) carried in block 4 of the same group, belongs.

When linkage information regarding the tuned program service is transmitted, the Pl code carried in block 4 of the group,
PI (ON), will be identical to the PI code carried in block 1.

Usage Bit allocation in Block 3

Group type 1A b1s|b14|b13 br2|by1|bro| by [ bg [ by | bg | bs | by | by [ by [ by | bg

Linkage Actuator

Figure 40: Structure of Block 3 of Type 1A groups



Page 51
U.S. RBDS Standard

In order to achieve rapid de-linkage at the end of a common program, the Linkage Actuator (LA) for the tuned network is also carried
ingrouptype 1A, asbitb,; of block 3 (see 3.1.5.2). This group type should normally be transmitted at least once every 5 seconds,
preferably more frequently when a change in status occurs.

The four data elements used to convey linkage information are defined as follows:

LA - Linkage Actuator (see figures 40, 41 and 42)

Thisbitis setto one to inform the receiver that the program service (indicated by PI(ON) in block 4) is linked to the set
of services described by LSN, the Linkage Set Number, at the present moment. If this bit is set to zero, a potential future link is
indicated, i.e. the link becomes active at some time in the future. The receiver may then use the linkage data to determine those
services for which EON data might usefully be acquired.

EG - Extended Generic indicator (see figures 41 and 42)

Thisbitis setto one to inform the receiver that the program service, defined in block 4 of a type 14A group is amember
of an extended generic set. Such a set comprises program services which are related (e.g. by common ownership, or asimilar format)
- but which do not necessarily carry the same audio.

An extended generic set is characterized by PI codes of the form WXY Z, where W is the common country code, X is the
area code (and must lie in the range R1 to R12), Y is common to all such related services, and Z may assume any value.

ILS - International Linkage Set indicator (see figures 41 and 42)

In case of an international link, the indicator ILS (bit b,, of block 3 in variant 12 of group type 14A) will be set to one.

LSN - Linkage Set Number (see figures 41 and 42)

This 12 bit number is carried in block 3 of variant 12 of type 14A groups. The LSN, when non-zero, iscommon to those
program services which may be linked together as a set according to the status of the Linkage Actuator, either active (LA=1) or
potential (LA=0, i.e. the link becomes active at some time in the future).

The special case of LSN=0 is used as a default condition, and two or more services sharing LSN=0 are not linked.

The LSN may be used to link together two or more programs either nationally or internationally.

Figure 41: Structure of variant 12 of block 3 of type 14A groups (linkage information) - National link

- National link (ILS=0)

Usage Bit allocation in Block 3
\ \ | Bl |
Group type 14A b1s5D14|D13 b12:b11 bm: bg| bg| by | bs| bs|bs|bs|b;|by ?bo
National Link LA/EG| X | 0 | Linkage Set Number (LSN)

International Linkage Set (ILS) indicator
ey Extended Generic indicator
—— Linkage Actuator

If two or more program services with the same country code carry the same non-zero LSN and their
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respective LA bits are set to one, then the receiver may assume that the program services are carrying the
same audio.

- International link (ILS=1)

Usage Bit allocation in Block 3
[ia 5 [ ;
Group type 14A D15/ b14|b13 b12‘b111b10 bg | bg| b7 | bg | bs b4i b3 | bz | by |bg
Linkage Set Number (LSN)
International Link LAEG| X | 1
J cl u
| Linkage Identifier —
—— Country Identifier

- Extended Generic indicator
————— Linkage Actuator

Figure 42: Structure of variant 12 of block 3 of type 14A groups (linkage information) - International link

In this case of an international link, the LSN is deemed to comprise two elements:

Cl-Country Identifier: Bits b, to by of block 3 shall be the country code of one of the two (or
more) participating countries. For example, if Switzerland and Italy share a program, they
shall choose either HEX 4 or 5 for Cl, and then agree on bits b, to b, for a unique Linkage
Identifier (L1I).

LI-Linkage Identifier: Bits b, to b, are used to relate program services internationally, and shall be
agreed between the countries concerned. Such services share the same Cl and LI.

When two or more program services with the same or different country codes carry the same non-zero Linkage Set Number

andtheir respective ILS and LA bits are set to one, then the receiver may assume that the program services are carrying the same
audio.

In figures 41 and 42 the bit indicated by "X" is not assigned to the linkage application and may be assumed to be in either
state.

Conventions for application regarding the use of the LSN:

Alink (potential or active) between any two or more program services is considered to be valid only when the
program services are all linked with a common Linkage Set Number (LSN). No more than one Linkage Set
Number will apply to any given program service at the same time. Interleaving of different Linkage Set Numbers
relating to the same program service, e.g. an active link and a future potential link, is not permitted. Anactive
link between m program services out of n potentially linked services (m <n) is considered to be valid only when
the Linkage Actuators (LA) in the linkage words concerning those m services are set to one.
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3.2.2 Coding and use of information for display

Code tables for the displayed 8-bit text characters relating to the Program Service name, Radiotext, Program Type Name
and alphanumeric Radio Paging are given in annex E.

The Program Service name comprises eight characters. Itis the primary aid to listeners in program service identification
and selection. The Program Service name is to be used only to identify the station or station program. This text may be changed
asrequired by the station, but shall not be scrolled or flashed or altered in a manner that would be disturbing or distracting to the
viewer (i.e. not more frequently than once per minute).

Radiotext messages potentially can be distracting to a car driver. For safety, manufacturers of car radios must ensure that
display of Radiotext should only be available when specially enabled by the car user. The default mode should be set to off.
3.2.3 Coding of Clock Time and date

The transmitted clock-time and date shall be accurate; otherwise the transmitted CT codes shall all be set to zero.

In order to avoid ambiguity when radio-data broadcasts from various sources are processed at one point (e.g. reception from
multiple time zones), and to allow calculations of time intervals to be made independent of time zones and summer-time
discontinuities, the broadcast time and date codes will use Coordinated Universal Time (UTC) and Modified Julian Day (MJD). A
coded local time-difference, expressed in multiples of half-hours is appended to the time and date codes.

Conversion between the Modified Julian Day date and UTC time codes and the various calendar systems (e.g. year, month,
day, or year, week number, day of week) can be accomplished quite simply by processing in the receiver decoder (see annex G).

3.2.4 Coding of information for Transparent Data Channels*

The coding of this information may be decided unilaterally by the operator, to suit the application. Consumer RDS receivers
may provide an output of it (e.g. as a serial data stream) for an external device (e.g. a home computer).

‘“MMBS coding may be used as an alternative to RDS coding. MBS messages are variable length ranging
from 3 to 8 blocks. The MBS block is structured identically to the RDS block, except that the offset word E consist
of all zeros. See annex P, table P.2 - MMBS message. The MMBS group consisting of MBS blocks is modulo-4
length, i.e. 0,4,8,-blocks. For a complete description of RDS/MMBS multiplex sequence, see annex P.
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3.2.5 Coding of information for In House applications®

The coding of this information may be decided unilaterally by the broadcaster to suit the application. Consumer RDS
receivers should entirely ignore this information.

3.2.6 Coding of Radio Paging (RP) ®
Radio paging is described in detail in annex M.
3.2.6.1. Introduction

The Radio paging system explained here is also described in Specification No. 1301/A694 3798 (issued by Swedish
Telecom Radio) [9].

The two Radio paging protocols in this standard are:

- Radio paging as described in annex M, section M.2 and,

- Enhanced Paging Protocol (EPP) as described in annex M, section M.3.

As the Enhanced Paging Protocol is an improvement of Radio paging, upwards compatibility is assumed.
Radio paging offers the following features:

- Radio paging:

Support for a wide range of message types, including international paging calls,

Itis possible to use simultaneously more than one program service (up to four) to carry the paging information.
This allows flexibility to meet peak demands for the transmission of paging codes,

Battery-saving techniques are employed.

- Enhanced Paging Protocol:

Possibility to support multi operator and/or multi area paging services,

Increased battery life time,

Implementation of an international Radio paging service,

Pager's compatibility with the RBDS standard,

Extension of address range capability for a flexible management of a large number of pagers,
Increased reliability of the system,

Message labeling,

Extension of the range of message types.

®1d.
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3.2.6.2 ldentification of paging networks
3.2.6.2.1 No paging on the network

As some fields of type 1A groups are used for paging, either basic or enhanced, and to avoid conflicts with other
applications, the following rules must to be respected by broadcasters/operators, when type 1A groups are transmitted:

- The 5 bits of the block 2 relative to the paging are set to zero.
- The 4 bits of the block 3 of type 1A group, variant 0, reserved for paging are set to zero.

- When no valid PIN is broadcast, all the five most significant bits of block 4 (day) shall be set
to zero.

- Type 1A group, variant 2, shall not be transmitted.

3.2.6.2.2. Paging on the network
- Type 4A group’, Clock time and date (CT), is transmitted at the start of every minute.

- Type 1A groups are transmitted at least once per second. All the fields of type 1A groups allow the
identification of the paging protocol level:

Radio Paging,
Enhanced Paging Protocol, or
Mixed.
The description of these protocols is detailed in the annex M.

- Type 7A group is used to convey the paging information.

- Type 13A group, which is used to transmit the information relative to the network and the paging traffic, is
optional and used only in case of enhanced or mixed paging.

"The transmitted CT (see 3.1.5.6 and 3.2.3) must be accurate, otherwise the CT codes must all be set to zero.
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3.2.7 Coding of Emergency warning systems (EWS) &

The information is carried by type 9A groups (see 3.1.5.13) and this service may be independent of the warning and alarm
codes (PTY =30and PTY = 31).

The type 1A group identification is also required to operate this service, as follows:

Variant 7 in block 3 of the type 1A group (see figure 43) is used to identify the transmission that carries emergency
messages to enable specific receivers, evaluating these messages to automatically tune to the corresponding channel. The repetition
rate depends on the exact national implementation, but should normally not exceed one type 1A group every two seconds.

Figure 43: Structure of Variant 7 of Block 3 of type 1A groups

Usage Bit allocation in Block 3
Group type 1A b15|D14|b13| D12 |b11|b1g| Bg | bg | b7 | bg | bs | by | b3 | by | by by
Variant code 7 Bl Identification of EWS channel
|
L . — Usage code

—— ~ Linkage Actuator "

') The Linkage Actuator is defined in the Method for Linking RDS Program Services (see 3.2.1.8.3)

(Identification of a program carrying EWS information)

8 See, supra note 3 (MMBS coding as an alternative to RDS coding)
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4 Description of features

4.1 AF - Alternative Frequencies list

The list(s) of alternative frequencies give information on the various transmitters broadcasting the same program in
the same or adjacent reception areas, and enable receivers equipped with a memory to store the list(s), to reduce the time for
switching to another transmitter. This facility is particularly useful in the case of car and portable radios. Coding of alternative
frequencies is explained in 3.2.1.6.2.

4.2 CT - Clock Time and date

Time and date codes should use Coordinated Universal Time (UTC) and Modified Julian Day (MJD). Details of
using these codes, which are intended to update a free running clock in a receiver are given in 3.2.3 and annex G. If MJD =
0 the receiver should not be updated. The listener, however, will not use this information directly and the conversion to local
time and date will be made in the receiver's circuitry. CT is used as time stamp by various RDS applications and thus it must
be accurate.

4.3 DI - Decoder Identification and dynamic PTY indicator

These bits indicate which possible operating modes are appropriate for use with the broadcast audio and to indicate
if PTY codes are switched dynamically.

4.4 ECC - Extended Country Code

RDS uses its own country codes (see annexes D and N). The first most significant bits of the Pl code carry the RDS
country code. The four bit coding structure only permits the definition of 15 different codes, 1 to F (hex). Since there are much
more countries to be identified, some countries have to share the same code which does not permit unique identification.
Hence there is the need to use the Extended Country Code which is transmitted in Variant 0 of Block 3 in type 1A groups
and together with the country identification in bits b5 to b,, of the PI code render a unique combination. The ECC consists
of eight bits.

4.5 EON - Enhanced Other Networks information

This feature can be used to update the information stored in a receiver about program services other than the one
received. Alternative frequencies, the PS name, Traffic Program and Traffic Announcement identification as well as Program
Type and Program Item Number information can be transmitted for each other service. The relation to the corresponding
program is established by means of the relevant Program Identification (see 3.2.1.8). Linkage information (see 3.2.1.8.3),
consisting of four data elements, provides the means by which several program services may be treated by the receiver as a
single service during times a common program is carried. Linkage information also provides a mechanism to signal an
extended set of related services.

4.6 EWS - Emergency Warning System

The EWS feature is intended to provide for the coding of warning messages. These messages will be broadcast only
in cases of emergency and will only be evaluated by special receivers (see 3.2.7).
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4.7 IH - In House application

Thisrefers to data to be decoded only by the operator. Some examples noted are identification of transmission origin,
remote switching of networks and paging of staff. The applications of coding may be decided by each operator itself.

4.8 M/S - Music Speech switch

This is a two-state signal to provide information on whether music or speech is being broadcast. The signal would
permit receivers to be equipped with two separate volume controls, one for music and one for speech, so that the listener could
adjust the balance between them to suit his individual listening habits.

4.9 ODA - Open Data Applications

The Open Data Applications feature (see 3.1.4) allows data applications, not previously specified in EN 50067, to
be conveyed in a number of allocated groups in an RDS transmission. The groups allocated are indicated by the use of type
3A group which is used to identify to a receiver the data application in use in accordance with the registration details in the
EBU/RDS Forum - Open Data Applications Directory, and the NRSC Open Data Applications Directory (see annex L).

4.10 PI - Program Identification

This information consists of a code enabling the receiver to distinguish between countries, areas in which the same
program is transmitted, and the identification of the program itself. The code is not intended for direct display and is assigned
to each individual radio program, to enable it to be distinguished from all other programs. One important application of this
information would be to enable the receiver to search automatically for an alternative frequency in case of bad reception of
the program to which the receiver is tuned; the criteria for the change-over to the new frequency would be the presence of a
better signal having the same Program Identification code.

4.11 PIN - Program Item Number

The code should enable receivers and recorders designed to make use of this feature to respond to the particular
program item(s) that the user has preselected. Use is made of the scheduled program time, to which is added the day of the
month in order to avoid ambiguity (see 3.2.1.7).

4.12 PS - Program Service name

This is the label of the program service consisting of not more than eight alphanumeric characters coded in
accordance with annex E, which is displayed by RDS receivers in order to inform the listener what program service is being
broadcast by the station to which the receiver is tuned (see 3.1.5.1). An example for a name is "Radio 21". The Program
Service name is not intended to be used for automatic search tuning and must not be used for giving sequential information.
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4.13 PTY - Program TYpe

Thisisan identification number to be transmitted with each program item and which is intended to specify the current
Program Type within 31 possibilities (see annex F). This code could be used for search tuning. The code will, moreover,
enable suitable receivers and recorders to be pre-set to respond only to program items of the desired type. The last number,

i.e. 31, is reserved for an alarm identification which is intended to switch on the audio signal when a receiver is operated in
a waiting reception mode.

4.14 PTYN - Program TYpe Name

The PTYN feature is used to further describe current PTY. PTYN permits the display of a more specific PTY
description that the broadcaster can freely decide (e.g. PTY=4: Sport and PTYN: Football ). The PTYN is not intended to
change the default eight characters of PTY which will be used during search or wait modes, but only to show in detail the
program type once tuned to a program. If the broadcaster is satisfied with a default PTY name, it is not necessary to use

additional data capacity for PTYN. The Program Type Name is not intended to be used for automatic PTY selection and must
not be used for giving sequential information.

4.15 RP - Radio Paging
The RP feature is intended to provide radio paging using the existing VHF/FM broadcasts as a transport mechanism,
thereby avoiding the need for a dedicated network of transmitters. Subscribers to a paging service will require a special pocket

paging receiver in which the subscriber address code is stored.

The detailed coding protocols are given in annex M.

4.16 RT - RadioText

This refers to text transmissions coded in accordance with annex E, primarily addressed to consumer home receivers,
which would be equipped with suitable display facilities (see 3.2.2).
4.17 TA - Traffic announcement identification

This is an on/off switching signal to indicate when a traffic announcement is on air. The signal could be used in
receivers to:

a) switch automatically from any audio mode to the traffic announcement;

b) switch on the traffic announcement automatically when the receiver is in a waiting reception mode and the audio
signal is muted;

c) switch from a program to another one carrying a traffic announcement, according to those possibilities which
are givenin 3.2.1.3 or 3.2.1.8.2.

After the end of the traffic announcement the initial operating mode will be restored
4.18 TDC - Transparent Data Channels

The transparent data channels consist of 32 channels which may be used to send any type of data.
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4.19 TMC - Traffic Message Channel

This feature is intended to be used for the coded transmission of traffic information. The coding is separately defined
by a standard issued by CEN [prENV 12313] (see 3.1.5.12).

4.20 TP - Traffic Program identification
This is a flag to indicate that the tuned program carries traffic announcements. The TP flag must only be set on
programs which dynamically switch on the TA identification during traffic announcements. The signal shall be taken into

account during automatic search tuning.

4.21 Mobile Search (MBS) (Mobilsokning)

The Swedish Telecommunications Administration (Televerket) Specification for the Swedish Public Radio Paging
System.

4.22 Modified MBS (MMBS)

MBS modified for time multiplexing with RDS.
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5 Marking

Equipment using RDS features should be marked with one of the symbols given in annex K.

Europe-  Copyright of these symbols is owned jointly by the European Broadcasting Union and the British Broadcasting
Corporation. These organizations freely grant permission to use these symbols to all manufacturers of RDS equipment to be
used on equipment conforming to this specification, in whole or in part, and upon literature and packaging relating to such
products.

USA. - Trademark of these symbols is owned by the National Association of Broadcasters on behalf on the National
Radio Systems Committee. Manufacturers wishing to use these symbols must obtain certification that the products or
equipment conform to this specification. Contact:

RDS Certification Program

c/o Consumer Electronics Association
2500 Wilson Boulevard

Arlington, VA. 22201

Phone: (703) 907-7500
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6 AM RDS

This section is reserved for the inclusion of dynamic data transmission methods which will allow AM broadcast
stations to transmit RDS data and dynamically participate in RDS features. The NRSC will study various AM RDS data
transmission schemes, from time to time, as they are presented to the NRSC. The NRSC reserves the right to include material
within this Section relevant to AM data systems that can co-exist with all aspects of this Standard.
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7 In-Receiver Database System (I-RDS)

The material in Section 7 and Annex R is proprietary and requires the acquisition of a license from its owner for
its implementation in hardware, firmware and/or software.

The in-receiver database system (I-RDS) permits the automatic identification of any station and offers format
scanning in both AM and FM. (See Annex R for implementation details.)

7.1 Architecture
I-RDS consists of a database of information relating to radio stations stored in read-only memory (ROM) and of a

database of contingent updating information stored in arandom-access memory (RAM). The ROM and the RAM are accessed
by the receiver's central processor unit (CPU).

DECODER

ROM

¥

CFPU

&
¥

RAM

Figure 44 - Hardware architecture

The ROM database is burned-in during manufacture. The update data is collected by the RDS decoder from the open
data application identified by AID code C563 and stored in the RAM.

The ROM database describes the AM and FM radio stations which are broadcasting in the continent in terms of;

- Call sign

- Frequency and band

- Format (usual PTY)

- RDS update capability
- City and state of license

In addition the ROM contains a description of a large number of cities in terms of:

- City and country (1SO2) or state (North America) abbreviation
- Latitude and longitude

The RAM database consists of updating data and the location (address) at which the ROM data it supersedes is
located.
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7.2 Automatic Identification and Updates
- While tuned to an RDS station, the receiver uses the RDS data available in the subcarrier.

- If the RDS station is also an update giving station, any relevant update can be collected from the open data
application identified by AID code C563 and stored in the RAM.

- If tuned to any other (non-RDS) station -- whether in AM or FM, the receiver uses the ROM database, checking
the RAM for updated information, if any.

STATION
LOCkK

UsE
IN-RECEIYER
DATABASE

UFDATE
IN-RECEIYER END
DATAEASE

USE
REDS DATA

Figure 45 - RDS vs. I-RDS decision

7.3 PTY/Format Scanning

Although PTY (program type) and format mean essentially the same thing, they do adopt different meanings within
RDS and I-RDS:

Within RDS, the PTY means the type of program which is currently being broadcast; whereas within 1-RDS, the
format of a station means the type of program which is generally broadcast by that station. As the RDS data is very dynamic,
when the user initiates a PTY search, the RDS system must first scan the participating stations in the FM band to determine
if the desired program type is being currently broadcast; whereas I-RDS can immediately find in the database if the desired
format is available -- in either band.

Since there are advantages in both approaches, it is suggested that a switch be provided for the user to choose the
preferred method.

7.4 Automatic/Manual Update

As mentioned above, part of the ROM data describing a station indicates whether that station is an update-giving
station (Updating Station) or not. I-RDS is thus capable to tune itself to an Updating Station either automatically or on demand.
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Several modes of update seeking can be offered in the receiver:

- Automatic update 1: When the receiver is turned off (preferred) and before going to sleep, it can immediately tune
itself to the local Updating Station and load whatever update is relevant.

- Automatic update 2: When the receiver is turned on and before resuming normal operation.

- Automatic update 3: If a in-receiver clock is available, the receiver can wake up at a predetermined time (e.g., at
4:00 AM) and seek any relevant update.

- Automatic update 4: Whenever the receiver travels into new territory (see below), it can seek the Updating Station
serving that new area and load any relevant update.

- Manual update: Whenever an Update key is actuated by the user.

7.5 Geographical Reference

For geographical reference, a continent is divided into a matrix of rectangles of % degree latitude by % degree
longitude resolution. Each rectangle (Grid) is coded by a unique number which identifies both station location and the location
of the receiver at any given time.

33

Figure 46 - Grid system

When searching the ROM for information on local radio stations, the processor typically first searches the Grid
defined by the location of the receiver (e.g., Baltimore in Figure 47). Then it searches in the eight Grids directly contiguous
to that location.
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Figure 47 Nine-grid pattern example

Upon installation, the user must be able to pick the name of the city defining his or her location. This is achieved by scrolling
through a displayed alphabetical listing of states, and then, likewise, through a list of cities within the state of interest. Each
city is referenced in the ROM by its unique Grid number. This provides I-RDS with the center location of the nine-grid system
as described above. Then, if the receiver travels outside of its original Grid, the user must be able to press one (or two) of four
compass keys (i.e., N/E/S/W) to indicate the general direction of travel. In the absence of any RDS station in the area and
given the grid resolution of %2 degrees latitude and longitude, this direction entry may be needed at most every 30 miles or so.

A well designed system should provide feedback to the user upon the actuation of a compass key. This is achieved
by displaying the largest city in the new grid as described in Figure R.9 and section R.12.5.

Note: Alternatively, itis possible to license an automatic positioning system which determines the receiver's location based on the
active frequencies at that location. This system can be used both to automatically set the location of the receiver, upon installation,
and to automatically track its movement while driving.
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7.6 - I-RDS ROM Structure

A 2 megabit (256 kilobyte) ROM is required to store the in-receiver database.
As seen in the following figure, the database is composed of the following files:

- Header File

- Format File

- Map File

- State/Country File
- City File

- AM Band File

- FM Band File

4 BeEEeEe ~ BEBOBH

HEADER FILE P mmooaaos .

&

BAEZ56 ~ Bal@oh

FORMAT FILE t32 formats?

BEBTeD . BEIBOR

mMA P FILE L9424 grids?

B2E488 ~ BSEEEH

STATES FILE tMax: 127 states)

MOTE

&

Bz2E392 ~ BIZ@8h
THESE
HWODRESSES
4RE
COMTAINED

E

CITIES FILE CMax: 6879 cities)

HEADER
FILE
“as THEY
- 131872 ~ 288@8h AT CHansE
HOWEWVER »
ALL FILES
WILL ALMKaAaTES
AM BAND FILE ¢Max: 2191 stations) anElen”
EOUND&RY

ILEEYTES=@@)

1966858 ~ 300808hK

Fim BAND FILE .
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262143 ~ 3FFFFh

"
z
-
T

Figure 48 - 256 kilobyte ROM structure

The addresses shown in Figure 48 are contained in the Header File as they may change.
However, all files will always start on an even boundary (L.S. Bytes = 00 or modulo 100hex).

All I-RDS files are discussed in detail in Annex R.
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7.7 Update Transmissions

Updates can be stored manually or received automatically via the open data application identified by AID
code C563. See section 3.1.4 for a description of the Open Data Application / Applications Identification. Figure 49
illustrates the five steps required before loading an update:

- Step 1: Lock onto an FM station

- Step 2: It must be an RDS station

- Step 3: Wait for a Group 3A - AID code C563

- Step 4: The ROM class number must match that of the receiver's

- Step 5: The update serial number must be different from any stored during previous updates.

1 2 5 6
FM STATION RDS Y GROUP 3A ROM CLASS DY UPDATE =\ »  LoAD
ook STATION ? AID = C563 ? oK e
‘ TORED
|
N N N Y

Figure 49 - Relevant Update Search

7.7.1 Transmission scope

Each update transmitted contains updates concerning the stations in the 1 to 81 grids surrounding the
Updating Station (depending on the density of Updating Stations).

There are two kinds of updates:

- Total updates: These updates convey all changes that occurred in the region since the manufacture of the
ROM.

- Partial updates: These updates convey all changes that occurred in the region since the previous partial
update.

7.7.2 Transmission structure
The I-RDS data updates are obtained via the RDS open data application feature. I-RDS updates are signaled via an

AID code equal to C563. This application operates in Mode 1.1, utilizing A type groups for update data
transmission. Critical update information is also contained within Group 3A as outlined below.

7.7.3 Group 3A data structure
The following I-RDS specific information is contained within group 3A:
1. The I-RDS application identification code(AID), C563
2. The ROM class number to which the update is destined (5 bits)
3. The serial number of the update transmission (10 bits)
4. The scope flag of the update: partial or total (1 bit)

Figure 50 depicts the structure of I-RDS open data application; group type 3A.
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BLOCK 3 MESSAGE BITS BLOCK 4 APPLICATION IDENTIFICATION (AID)
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| Update Transmission Serial number | |

Scope flag

Figure 50 - I-RDS Open Data Application, group 3A

7.7.3.1 - ROM class number: This 5 bit number identifies the class of the ROMs which are targeted by the
update. This number ranges from 0 to 31.

7.7.3.2 - Update serial number: This 10 bit code contains a serial number which uniquely identifies the
transmission. This number ranges from 0 to 1023.

7.7.3.3 - Scope flag: This single bit flag determines whether the update is partial or total where: 0 = Partial, and
1 =Total.

Depending on the frequency of update changes and the data load required by all of the RDS applications,
the broadcaster may choose to send a mixture of partial (shorter) and total (longer) updates.

Shorter partial updates are additive updates. I-RDS does not provide for partial updates which may change
updates previously loaded in RAM. Total updates, on the other hand provide the updating data concerning all
changes of interest which have occurred since the manufacture of the ROM. Note however that total updates can
also be additive in the sense that it is possible for the RAM to contain several total updates relevant to different
areas.

7.7.4 Application Group Structure

The I-RDS update application utilizes Mode 1.1 operation of the open data application. In this mode, any A group
type available for use within the open data application may be utilized for data transmission. The structure of this A
type group is shown in Figure 51. Utilizing the 5 bit address code of block 2 of A type open data groups, specific
channels are assigned for use. The address code identifies “channel number” (out of 32) to which data are addressed.
Specific channels are assigned for the various types of I-RDS updates. The types of updates possible are:

1. Update identifier (Channel 0) - This channel identifies the following information relevant to the current update:

a.) The Grid number at the center of the update region (14 bits)
b.) The coverage index of the update (number of grids covered) (2 bits).
c.) The update length (in bytes)

2. Update data (Channels 1-4) - These channels contain the actual update data proper. Each type of update data is
preceded by the address pointer for the data. The data sent is the actual data which must be stored in RAM (See
Figure R.13.1). The following types of data may be updated:

a.) Station channel number
b.) Station call sign (4 byte ASCII code)
c.) Station format
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3. Erase record ( Channels 5-6) - Previously stored records may be entirely erased using this feature. ROM records
are indicated by the address pointer only (Channel 5), while RAM records (Channel 6) are indicated by the ASCII

call sign of the station to be deleted.

4. New record (Channels 7-9) - An entirely new record may be stored through this type of update. All the data
required to establish a new record in contained within the new record update channels.

5. End of message, or EOM (Channel 31) - The hex code FF is transmitted at the end of the update. This may be
utilized by the receiver in verifying the proper receipt of the entire update message.

Note: Channels 10-30 are reserved for future use. All unused bits shall be set to a logic 0.

DESCRIPTION ADDRESS CODE BLOCK 3 DATA BLOCK 4 DATA
(BLOCK 2) BYTE 1 BYTE 2 BYTE 1 BYTE 2
[ UPDATE IDENTIFIER ] 0 [ GRID (14 bits) COVERAGE (2 bits) | UPDATE LENGTH |
1 POINTER CHANNEL UNUSED
UPDATE DATA 2 POINTER BYTE 1, CALL SIGN | BYTE 2, CALL SIGN
3 POINTER BYTE 3, CALL SIGN | BYTE 4, CALL SIGN
4 POINTER UNUSED FORMAT
[ ERASE ROM RECORD | 5 | POINTER | UNUSED | UNUSED |

[ ERASE RAM RECORD | 6 [BYTE 1. CALL SIGN |BYTE 2. CALL SIGN | BYTE 3. CALL SIGN| BYTE 4, CALL SIGN |
7 GRID CHANNEL FORMAT
NEW RECORD 8 BYTE 1, CALL SIGN |BYTE 2, CALL SIGN |BYTE 3, CALL SIGN |BYTE 4, CALL SIGN
9 CITY POINTER UNUSED
RESERVED FOR
FUTURE USE 10-30 RESERVED
| EOM 31 | FF | UNUSED | UNUSED

Figure 51 - I-RDS Open Data Application group structure (Mode 1.1)

7.7.4.1 - Center Grid of updated region: The first 14 bits of block 3 (MSB — LSB) of channel 0 identifies

the number of the Grid at the center of the region whose stations' data is being updated. (See sections 7.5, R.9 and
R.12.5) This number ranges from 0 to 16383.

Note: 14 bits are required as the standard Grid system contains a total of 9424 Grids.

7.7.4.2 - Coverage index: The width of the area which is addressed by an update may vary. This is provided

since the density of stations throughout the continent is not equal. Within a densely populated area with many
stations, the update coverage may be kept small (e.g., 1 Grid -- a rectangular area with sides of about 34 miles),
whereas a region with very few stations should permit the updating of a much larger geographical region (e.g., 81
Grids -- a rectangular area of sides of about 310 miles).This data is carried in the last two significant bits of block 3

of channel 0.

The coverage index is contained in the last two bits of block 3 of channel 0.. It can have the following values:

00,
01,
10,
11,

0=
1=
2=
3=

1 Grid

9 Grids (3 by 3)
25 Grids (5 by 5)
81 Grids (9 by 9)
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7.7.4.3 - Update length: This 16-bit code indicates the length (in bytes) of the update message which is to be
sent. This number ranges from 0 to 65535.

7.7.4.4 - Pointer: This 16-bit code contains a pointer which references the ROM address which is occupied by
the record to be updated. All update data is preceded by such an address except for New Station data, Erase RAM
record, and EOM which signifies the end of the update message.

Note 1: The pointer must be multiplied by 4 to get a real address. (See section R.13.1.3)

Note 2: The EOM mark (FF,) can be used to double-check the integrity of the received update data message as it
must correlate with the update length. (See section 7.7.4.3)
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