
W096/36151 
1 

PCT/IB96/00189 

SYSTEM AND METHOD FOR TRANSMITTING AND RECEIVING DATA IN PACKETS 
USING DIFFERENT PACKET TYPE IDENTIFIERS 

The invention relates to a system for transmitting data comprising a transmitting 

: ·station and at least one receiving station, said data being arranged in packets of a first type, 

·comprising a first data type identifier. 

The invention further relates to a transmitting station and a receiving station for 

··s 'use ·in such ·a system, a method for transmitting data and a method for receiving data. 

Such a system, transmitting station, receiving station and methods are known from the 

~uropean Patent Specification BP 0 188 364 Bl. This describes a.o. a system in which data 

. · -. "is1ransmitted in packets, each packet comprising a first data type identifier which in this case 

, ', · ~indicates the nature or substance of the data. When a large number of different types of data 

·10. needs to be transmitted, a long first data type identifier is required for distinguishing between 

these different types, thereby necessitating the use of a relatively long data type identifier for 

coding the different data types. This reduces the efficiency of the data transfer as a relative 

large part of the packet will be occupied by the first data type identifier. 

15 An object of the invention is to allow the transmission of a large variety of 

data, without severely reducing the efficiency of the system. 

A system according to the invention is characterised in that said system further 

.. ;,: · ··cott1prises packets of a second type, comprising the first data type identifier and a second 

,. ··data type identifier, said second data type identifier being longer than the first data type 
20 -identifier, a packet of the second type being linked to a packet ~f the first type through the 

first data type identifier for linking said second data type identifier to data contained in the 

packet of the first type. 

The invention is based on the recognition that in normal practice~ not all possible varieties of 

. data need be transmitted simultaneously, but that it is sufficient that a subset of said varieties 

25 ·can be transmitted, as long as all possible varieties can be included in said subset. This is 

achieved according to the invention by linking the second data type identifier, which is 

indicative of the data, through a first data type identifier to said data m a separate type of 

packet. As the first data type identifier now only needs to address a subset of the second data 

type identifier, the first data type identifier can be made shorter than the length of the second 
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data type identifier and consequently, the efficiency of the packets comprising the first data 

type identifier and data is improved in comparison with a packet comprising the second data 

type identifier and data. 

An embodiment of the system according to the invention, is characterised in 

5 that the second data type identifier relates to a method for processing the data. 

In this embodiment the second data type identifier is used for identification of the way the 

data has to be processed. Upon reception of _the packet of the second type, comprising the 

link between first data type identifier and second data type identifier, a receiving station will 

be able to process the received data in the appropriate manner. 

10 An embodiment of the system according to the invention is characterised in that 

the system is the Radio Data System, and in that a packet is an RDS group. 

The invention is especially useful in the RDS system wherein a packet has a fixed length. 

Thus a short first data type identifier will leave more room for data. Furthermore, through 

the measure of to the invention, an RDS group type code is no longer reserved for only one 

15 kind of data, relating to the function of the group type (like group type code 0 is reserved for 

basic tuning information and group type code 4 is reserved for clock-time and date), but now 

an RDS group type can be used for transmission of different types of data, thereby no longer 

restricting the number of services· in RDS to the number of RDS group types. 

A further embodiment of the system according to the invention is characterised 

20 in ·that a packet of the first type is a version A group and a packet of the second type is a 

version B group. 

By using the version A group for the packets of the first type and the version B group for 

packets of the second type, an efficient use is made of the capacity of the Radio Data System 

as the version A group has a capacity of 37 free bits and the version B group only 21 free 

25 bits. By choosing a first data type identifier length of for example five bits, 32 bits remain 

free for data in the version A group and 16 bits remain free for the second data type 

identifier in the version B group, thus allowing a subset of 32 types of data (or services) out 

of a total of 65536 possible types of data to be transmitted via a single RDS group type. 

30 The above object and features of the present invention will be more apparent 

from the following description of the preferred embodiments with reference to the drawings, 

wherein: 

FIG. 1 is a circuit diagram of.a system according to the invention, 

FIG. 2 is a diagram of version A and version B RDS groups according to the 
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FIG. 3 is a flow diagram of a method for receiving and processing of RDS data 

··according to the invention, 

FIG. 4 is a diagram of version A and version B RDS groups of group type 8 

· "S· -""attOtding to the invention, 

FIG. 5 is a flow diagram of a method for receiving and processing of RDS 

--· ~p type 8 data according to the invention. 

: ftf tb-ftgures, identical parts are provided with the same reference numbers. In the flow 

. - : -·'dilJrtins, a •y• means that a condition in the block is met, and an •N" means that the 

·10 - COlfdition ·is not met. 

-~ -· Figure 1 shows a system comprising a transmitting station 10 and at least one 

-· recet\1ing station, in this case reeeiving stations 11 .•. N. The transmitting station 1 arranges 

; - · · -:~ta:into-packets of a first type and adds a first data type identifier to said packets, and 

15 ·fittaJly trimsmits those packets to the receiving stations 11..N. In known systems, the first 

data type identifier (also known as header or data label) is indicative of the type or nature of 

the data. When there is a large range of types of data, a relatively long first data type 

idelltifier is required for distinguishing between the possible types. In the system according to 

· the invention, the first data type identifier is used for linking a packet of the first type to a 

20 -1i'ac'ket of a second type. The packet of the second type also comprises a first data type 

·ittehtifier and further comprises a second data type identifier t which now is indicative of the 

·type·or·nature of the data. The first data type identifier in the packet of the first type need 

not JlJe identical to the first data type identifier in the packet of the second type, as long as it 

is·clear that the packets are linked to each other through said first data type identifiers. Thus, 

25 -· tlte data in the packet of the first type is linked through the first data type identifiers of the 

packets of the first and second types to the second data type identifier in the packet of the 

'second 1.ype. The second data type identifier can refer to the nature of the data, for instance 

weather information, traffic information, but also to a protocol for decoding or a way of 

processing the data it refers to (Alert C in RDS TMC, or ITI'S). In the latter case, the 

30 - ·second ·data type identifier can also be called a service assignment number, as it assigns a 

service to data, linked to the service assignment number. In general, the second data type 

identifier· tells something about the data contained in the packet of the first type. The first 

data type identifier, having a length of for example n bits, can only address a subset (2n) of 

the range of data entities. The length of the second data type identifier is for example m bits, 
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wherein m is larger than n. Thus 2m different data type are possible. This results in an 

improved efficiency of the packets of the first type, as the first data type identifier need not 

have such a length, that it can address all types of data. This means that still only a limited 

number of types of data can be transmitted, said number being limited by the length of the 

5 first data type identifier. However, in contrast with the known system, this limited number of 

types of data can now be chosen arbitrarily from the range of types of data, as the coupling 

between first data type identifier and type of data is established in the packet of the second 

type. In this packet the second data type identifier can take any of the possible values, thus 

allowing the coupling of any type of data to a certain first data type identifier. In the system 

10 according to the invention the coupling between a first data type identifier value and a second 

data type identifier value can be changed by transmitting a new packet of the second type, 

comprising the same first. data type identifier as the previous packet of the second type, but 

having a new second data type identifier value. Now, the data in the packets of the first type 

can be of a different type than in the previously transmitted packets of the first type. This in 

15 contrast with known systems, wherein a first data type identifier value is dedicated to a 

particular type of data, and thus only a limited number of fixed types of data can be 

transmitted. 

The receiving station 11 receives the transmitted packets. The receiving station 

11 then detects whether a second data type identifier corresponds to a second data type 

20 identifier stored in the receiving station itself. If the data entities do not correspond, the 

receiving station 11 will not be able to handle the data and the packets of the first type, 

comprising a first data type identifier, which is linked to the received second data type 

identifier, should not be processed. If the data entities correspond, this means that the 

receiving station 11 is equipped for handling the data, to which the second data type 

25 identifier is linked. Consequently, the first data type identifier of the packet of the second 

type is stored. When a packet of the first type is received, it is determined whether or not 

there is a link between the first data type identifier of the packet of the first type and the 

stored first data type identifier. If such a link exists, the data in the packet of the first type is 

then processed in a way or according to a protocol, indicated by the second data type 

30 identifier, linked to the data. The determination whether or not there is a link between the 

received and the stored first data type identifier can involve a direct comparison if the first 

data type identifiers need to be equal for such a link. It is also possible that the received first 

data type identifier should be in a predetermined relationship to the stored first data type 

identifier for determining that the link exists. 

I 
r 
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Figure 2 is a diagram of version A and version B RDS groups according to the 

intention. An RDS group comprises 104 bits, divided into four blocks 1..4, each block 

··comptisirig a 16 bit .information word and a 10 bit checkword. The information word of 

-:-&lb&'. 1 · {!Otnprises the PI code PI, the first four bits of the second block comprises a group 

:
15 , ·l tfpe Coae · GTC, the fifth bit of block 2 is a version bit, indicating a version A group or a 

'•vetsion ·B '.group, the sixth bit comprising a traffic program code TP, and the seventh to 

·. ·,;' ""1~-fenth 1ttt of Block 2 comprising the PTY code. Thus 37 bits of the RDS group remain 

ftt!e'for'mformation. The version B group differs from the version A group in that the fifth 

· ' ,+'"bit'i'n-'block 2 is 1 instead of 0, and in that the PI code is repeated in block 3, thus leaving 

l'ti·' .:tinfy..Zl'free'information bits instead of 37 free information bits in the version A group. The 

Hjtoup 'ijpe ·ccxte in block 2 indicates the service provided in that group. For example, group 

-~·,, --~-·c6tJe Oi-s reserved for basic tuning and switching information, whereas group type code 

.' i; 'i'2'is':tre8erved for Radiotext. 

In RDS, the data in each group is restricted to the service provided by that 

··15 •groap; ·no other types of data can be transmitted in those groups, other than data relating to 

-·; ~·.: .:tfiat'patticular service. This means that with 16 different group type codes only 16 different 

.;; · i,,, :·-~ 6ut· fixed lervices can be transmitted, as the standard for RDS prescribes which group type is 

~- '· ;.'Ui&l'for which service. Until now group type codes 10-13 are yet undefined. A solution to 

'.w · iMs· problem can be found in reserving a part of the 37 free bits of the remaining undefined 

20--.; ~Ups for a first data type identifier and the rest of the remaining bits for data. In this way, 

'tl11' undefined groups can be used for a number of different services indicated by the first 

~'.tlafa ·type identifier, said number being limited only by the length of the first data type 

·iaetttlfier. For a large number of different services, the first data type identifier would 

·i>C6Upy a significant number of the 37 free bits, thereby reducing the amount of bits available 

"25 1 ·for· data. Thus, either an inefficient use is made of the capacity of the groups, or the number 

· df different services should be severely restricted. 

A more efficient method is given according to the invention. In this method a 

/.;: itfatively short first data type identifier HDR is incorporated in the version A group, said 

short first data type identifier HDR being linked to the same first data type identifier HDR in 

30 ;,·tfle version B group of the same group type code, which version B group further comprises a 

. : second data type identifier DTI. This second data type identifier DTI is indicative of the type 

· · :, · ··of data or service in the version A group and could be regarded as a service assignment 

·number, assigning a service to the data linked to said second data type identifier DTI. 

Through the identicitl first data type identifiers HDR in the version A and version B groups, 
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the data is linked to the second data type identifier DTI. The second data type identifier DTI 

can be made up of a large number of bits. For example, if the first data type identifier HDR 

has a length of only 5 bits, this leaves 32 free bits for the data in the version A group and 16 

bits for the second data type identifier DTI. Thus 65,536 different services (corresponding to 

5 the 16 bits of the second data type identifier DTI) can be addressed in the version B group, 

of which a subset of 32 can be selected for transmission in the version A group. If the 

second data type identifier DTI having a length of 16 bits were incorporated in the version A 

group, this would leave only room for 21 bits of data, instead of 32 bits. This shows that in 

the present invention the capacity of the version A group is significantly improved, without 

10 the disadvantage of being able to offer only a limited number of different services. As the 

services will not change frequently, the version B group can be transmitted with a low 

repetition rate when compared to the version A groups. Although the first data type identifier 

HDR has only a short length and thereby limits the number of services to be transmitted .Yi3 
one group type, this limited number will probably be sufficient in practice. An advantage 

15 now is that an arbitrary selection or subset of services out of a large number of services can 

be made, whereas in the previously mentioned solution only a limited and fixed number of 

services would be· available. Furthermore, the transmission of the second data type identifier 

DTI in the version B group allows the service provider to change the service attached to a 

particular first data type identifier HDR, by transmitting a new version B group with the 

20 same first data type identifier HDR but a different second data type identifier DTI as the 

previous version B group. The link through the first data type identifiers of the version A 

and B groups can be made by a direct comparison of the first data type identifiers, as 

described previously. If the first data type identifiers are identical,- the link is established. It 

is also possible to link the first data type identifiers indirectly, for example through an 

25 algorithm. In such an algorithm the first data type identifiers are compared after at least one 

of the first data type identifiers undergoing some kind of mathematical operation. Now the 

first data type identifiers do not have to be identical. It· may be obvious that the length of the 

first data type identifier can be chosen according to the number of services required and is 

not restricted to exactly 5 bits. 

30 Figure 3 shows a flow diagram of a method for receiving and processing of 
. . 

RDS data according to the invention. This method can be used in an RDS receiver. In this 

figure the assumption is made that RDS group types 12 and 13 are used. In reality it may 

involve other group types as weil, and the figure should no be seen as a limitation in that 

sense. Table 1 shows the description of the blocks as used in Figure 3. 
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Table 'l. ·:Meahlng of the blocks used in figure 3. 

Block number neJifpfion 
. - ... .. ::.;. . .. 

-1 Read RDS data 

f!· 1-. 

Has fist data type identifier been identified? II 
_,, .. ~· .. _.,,--

··6.;i m ~ ' - Group type code equals 12B or 13B? 

:) . djV Read second data type identifier 
t 

v Second data type identifier equals stored second data type 

identifier? 
?fr,s ......... _ .......... ~ ·--

~~ .VI Store first data type identifier and group type code 
~ --
Vtr First data type identifier has been found 

-'''.·.f 

-

r• ~ VJll 
l . -

Group type code equals a stored group type code? 

:! 'IX First data type identifier equals a stored first data type 

identifier? 
·-

•. 

., .; 

x Decode data according to indicated protocol 

The receiving station, in this case an RDS receiver, receives an RDS signal, which is 

15 transmitted in frequency multiplex with the audio information, comprised in a frequency 

modulated carrier. In the RDS receiver data entities are stored, which indicate for instance 

decoding protocols for data belonging to services, indicated by the second data type 

identifier. This means that the receiver can only decode those services, for which a protocol 

is implemented in the receiver, and thus the corresponding second data type identifier is 

20 stored. 

In block I the RDS data is read in the form of groups. In block II it is 

"":established whether or not the first data type identifier comprised in the group, has already 

· . been found. If the first data type identifier has not been found, then it is established in block 

m if the group type is equal to 12B or 13B ( = version B groups of group types 12 or 13). If 

25 this is not the case, then the cycle starts again at the beginning. If the group type is 12B or 

13B, then in block IV the second data type identifier in the group is reaci. In block V the 

second data type identifier is compared with a stored second data type identifier. If the data 
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entities do not correspond, then the cycle starts again at the beginning. If the data entities do 

correspond, then a) the group type code and the first data type identifier are stored in block 

VI, and b) the·first data type identifier is marked as "found" in block VII. If in block II it 

has been established that the first data type identifier was "found", then in Block VIII the 

5 group type code is checked against the stored group type code and in block IX the first data 

type identifier is checked against the stored first data type identifier. If both checks are 

positive (both group type code and first data type identifier correspond to the stored values), 

then the data in the group is decoded according to the protocol indicated by the stored second 

data type identifier in block X. If, however, one of the checks is negative, the cycle starts 

10 again at block I. 

15 

20 

25 

In addition to the application of the invention in the yet undefined group types 

as described previously, the invention can also be used in RDS group types, where a number 

of bits are not yet assigned. An example of this is RDS group type 8, the so-called Traffic 

Message Channel. 

FIG. 4 is a diagram of version A and version B RDS groups of group type 8 

according to the invention. By a proper allocation of the last five bits of block 2 in the 

version A and B groups of group type 8, more services than just the Traffic Message 

Channel can be transmitted. In table 2 such a bit allocation is shown for these last five bits 

B4 .• BO of block 2 of the version A group. 

Table 2. Allocation of bits B4 .• BO of block 2 in RDS group type SA. 

B4 B3 B2 •• BO Service 

0 x xxx Alert C protocol 

1 0 xxx Alert + protocol 

1 1 first data type identifier Other services 

The X's indicate that these bits are not essential to the present invention. For example, they 

can be allocated as described in the European Application No. 95200341.6 of the Applicant. 

· In the version B group bits B4 .. B2 are for example set to 0 to indicate that the information 

30 bits in the version A group are coded according to the Alert Cl+ protocol. For this purpose, 

block 4 comprises the second data type identifier corresponding to the Alert C/ + protocol. 

In the version B group corresponding to the Other services, wherein bits B4 and B3 are set 
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to 1, and B2 •. BO form the first data type identifier, this first data type identifier corresponds 

to the fiist data type identifier in the version A group, in which bits B4 and B3 are each also 

set to 1. Now block 4 of the version B group comprises the second data type identifier 

corresponding to the offered service. As the length of the first data type identifier is 3 bits, a 

5 maximum of only 8 different services can be transmitted. From the above table it is clear 

that the version B group is not really needed for making a difference between the Alert C 

and the Alert+ protocols, as this is already indicated by the values of bits B4 and B3. The 

above can also be applied to other RDS group types, which still have a number of 

unallhcated bits in the version A group. 

10 Figure 5 shows a flow diagram of a method for receiving and processing of 

RDS group type 8 data according to the invention. Table 3 shows the description of the 

blocks as used in Figure 5. 
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Table 3. Description of the blocks as used in figure 5. 

Block number Description 

XI Read RDS data 

xn Group type code = SA? 

XIII Bits B4=1 and B3=1 of block 2'1 

XIV If first data type identifier has been found: first data type 

identifier equals stored first· data type identifier? 

xv Decode data according to indicated protocol 

XVI Bit B4=0'1 

XVII Decode data according to Alert C protocol 

XVIII Decode data according to Alert + protocol 

XIX Group type code = SB? 

xx Read second data type identifier 

XXI Second data type identifier equals stored second data type 

identifier'? 

XXII Store first data type identifier 

XXIII First data type identifier has been found 

In block XI the RDS data is read. In block XII it is checked if the group type code is equal 

to 8A ( = version A group of group type 8). If not then in block XIX it is checked if the 

group type code is equal to SB ( = version B group of group type 8). If not then the cycle 

20 starts again at block XI. If the group type code is equal to SB, then the second data type 

identifier is read in block XX and compared with a stored second data type identifier in 

block XXI. If the data entities are not equal, then the ~ycle starts again at block XI, but if 

they are equal, then the first data type identifier is stored in block XXII and the first data 

type identifier is marked "found" in block XXIII. 

25 If in block XII it is determined that the group type equals SA, then in block XIII bits B4 and 

B3 in the second block of the version A group are checked. If both bits are set at l, then if 

•• 
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in block XIV the first data type identifier is marked "found" and the first data type identifier 

equals the stored first data type identifier, then in block XV the data is decoded according to 

the indicated protocol. If in block XIV one of the conditions is not true, then the cycle starts 

at block XI again. If in block XIIl bits B4 and B3 are not both set to 1, it is checked in 

5 block XVI if bit B4 is 0. If so, then the data is decoded in block XVIl according to the Alert 

c:piotocOl, ·and if not, the data is decoded in block xvm according to the Alert + protocol. 

The invention is not restricted to the implementations as given above. The 

length of the first data type identifier and the second data type identifier can be chosen at 

Will. It is not necessary that first data type identifier and second data type identifier occupy 

10 ·tfie full 21 bits of the version B group. Furthermore, it is not necessary to place the first data 

type identifier in the second block of the version B group and the second data type identifier 

in the fourth block. They can of course be placed anywhere in the available 21 bits of the 

·,'(T~raion 'B ·group. Finally, the invention is not restricted in its use to the Radio Data Systems, 

but can be widely used in other systems as well, for example Digital Audio Broadcasting and 

· 15 other systems, in which a similar problem is encountered. 
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CLAIMS: 

1. A system for transmitting data comprising a transmitting station and at least one 

receiving station, said data being arranged in packets of a first type, comprising a first data 

type identifier, characterised in that said system further comprises packets of a second type, 

comprising the first data type identifier· and a second data type identifier, said second data 

5 type identifier being longer than the first data type identifier, a packet of the second type 

being linked to a packet of the first type through the first data type identifier for linking said 

second data type identifier to data contained in the packet of the first type. 

2. The system of Claim 1, characterised in that the second data type identifier 

relates to a method for processing the data. 

10 3. The system of Claim 1 or 2, characterised in that the system is the Radio Data 

System, and in that a packet is an RDS group. 

4. The system of Claim 3, characterised in that a packet of the first type is a 

version A group and a packet of the second type is a version B group. 

5. 

15 -

A transmitting station for use in the system of Claim 1, 2, 3 or 4, including: 

means for arranging data in packets of the first type, 

20 

25 

means for arranging a second data type identifier, linked to said data, in a 

packet of the second type, 

means for providing packets of the first type and the second type with linked 

first data type identifiers, for linking the second data type identifier in the 

packet of the second type to the data in the packets of the first type, 

means for transmitting said packets. 

6. A receiving station for use in the system of Claim 1, 2, 3 or 4, including: 

means for receiving transmitted packets, 

means for comparing a second data type identifier in a packet of the second 

type with a stored second data type identifier, 

means for storing the first data type identifier of said packet if the data entities 

match, 

means for determining a link between the first data type identifier of a packet of 

the first type and the stored first data type identifier, 

,. 
t 

( 
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means for processing data of said packet of the first type according to a method 

indicated by the second data type identifier if said link between the first data 

type identifiers exists. 

7. An RDS receiver for use as receiving station in the system of Claim 3 or 4, 

S ·iiiclUding: 

10 

means for receiving transmitted packets, 

means for comparing a second data type identifier in a packet of the second 

type with a stored second data type identifier, 

means for comparing the RDS group type code of said packet with an RDS 

group type code associated with the second data type identifier, 

means for storing the first data type identifier of said packet if the data entities 

and the RDS group type codes match, 

means for determining a link between the first data type identifier of a packet of 

the first type and the stored first data type identifier, 

15 - means for processing data of said packet of the first type according to a method 

indicated by the second data type identifier if said link between the first data 

type identifiers exists and the RDS group type code of the packet of the first 

type matches the RDS group type code of the packet of the second type. 

8. A method for transmitting data from a transmitting station to at least one 

20 receiving station, comprising the steps of: 

a) arranging the data in packets of a first type, 

b) providing each packet with a first data type identifier, 

c) transmitting the packets to the at least one receiving station, 

the method being characterised in that it further comprises the steps of: 

25 d) 

e) 

30 t) 

arranging a second data type identifier, linked to ~d data, in a packet of a 

second type, 

providing said packet of the second type with a first data type identifier, which 

is linked to the first data type identifier of those packets of the first type, to the 

data of which said second data type identifier is linked, 

transmitting the packet of the second type to the at least one receiving station. 

9. A method for receiving data for use in conjunction with the method of Claim 8, 

comprising the steps of: 

g) receiving packets of the second type, 

h) comparing the second data type identifier in the packet with a stored second 

I lltrlll llllf' 11.111 11111111111 
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W096/36151 
14 

PCT/IB96/00189 

data type identifier, 

i) upon coincidence of said data entities, storing of the first data type identifier of 

the packet, 

j) receiving packet of a first type, 

S k) determining if a link exists between the first data type identifier of the packet of 

the first type and the stored first data type identifier, 

1) upon determination of said link, processing of the data of the packet of the first 

type according to a method indicated by the second data type identifier. 

10. The method of Claim 9, wherein the packets are transmitted through the Radio 

10 Data System, wherein step k) includes determining that no link exists if an RDS group type 

code of the packet of the first type does not correspond to the RDS group type code of the 

packet of the second type. 

11111111111111 11111 1111111 1111 
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