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(37) Abstract

a base station controllet (BSC) and base stations (BTS), in 2 mobile comimunication system, and to fixed network elements of a mobile
communication system applying such a method. A node-to-tiode packet data transmission in a digital mobile communication hetwork is
carried out by using network elements as packet nodes and by utilizing existing signalling protocols (LAPD, MTP) between them for

The normal signalling messages of & mobile communication network ased for packet data transmission are only provided with 3 new

identifier indicating that the message contains pac
instead of normal signalling message handling.
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The irvention relates to a method for packet data transmission between fixed network elements, such as a mobilé exchange (MSC),

transmitting data packets. Only & processing (36, 37, 64) of incoming and outgoing data packets is introduced into the network elements.
. data, 30 that the packet data messages can be forwarded to said packet data processing,




WO 95/20283

10

15

20

25

30

PCT/F195/00024

1

Network element in a mobile communication system and a
method for packet data transmission in a mobile communi-
cation system '

Field of the Invention
The invention relates to a method for packet
data transmission between fixed network elements, such

as a mobile exchange, a base station controller and base

stations, in a mobile communication system. The inven-
tion also relates to fixed network elements of a mobile
communication system applying such a method.

Background of the Invention

The introduction of digital mobile communica-
tion systems, such as the paneuropean mobile telephone
system GSM, signifies a breakthrough, when the intention
is to support mobile data transmission in public cellu-
lar networks. Since the GSM is entirely digital and
utilizes géneral principles of an ISDN (Integrated Ser-
vices Data Network), the GSM is inherently capable of
transmitting data. For the user, the GSM dces not repre-
sent a dedicated data transmission network. but an Ac-
cess Network. In other words, data transmission via GSM
is intended to allow an access into dedicated data net-
works. The current GSM recommendations specify only
circuit switched data services in a cellular network.
This means that a circuit switched connection is re-
served for a data transmission in a mobile communication
network and radio resources are kept allocated during
the entire data session, even during silent periods when
no communication whatsoever occurs. Because one charac-
teristic feature of data communication is that data is
sent in bursts, a circuit switched transfer is expensive
for the user and wastes channel capacity in the network
infrastructure. There is thus a need for connectionless
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(not circuit switched) packet data services in the GSM
network infrastructure.

The architecture of a conventional packet data
network can be considered as a single virtual network
consisting of a plurality of small interconnected net-
works. Each terminal equipment, e.g. a computer, is con-
nected to one of these local networks, i.e. packet
nodes, capable of transmitting data packets via other
nodes to a recipient. Each data packet is routed sepa-
rately, i.e. the node computer searches for the address
of the recipient in a packet header and forwards the

data packet to the next node by using an internal rout--

ing algorithm. .
There are various dedicated packet switched

radio networks. It is, however, difficult to apply solu-
tions used in such networks to already standardized and
even setup GSM networks without making significant modi-
fications in the standard operation and configuration
of the network and without significant economical in-
vestments. No effective solutions to provide a connec-
tionless packet switched data transfer in a fixed net-
work of the GSM system or a corresponding mobile com-
munication system have been presented.

Disclosure of the Invention

An object of the present invention is a method
for implementing a connectionless node-to-node packet
data transmission between network elements in a fixed
network of the GSM system or a corresponding digital
mobile communication system without significant devi-
ations from the standard configuration and operation of
the network and with as low economical investments as
possible.

Thig is achieved by means of a method for
packet data transmission between network elements, such
as a mobile exchange, a base station controller and base
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stations, in a fixed network of a mobile communication
system, which method is according to the invention char-
acterized by

producing a transmission frame in accordance
with a signalling protocol between the network elements
and provided with an identifier for the packet data
transmission,

inserting the packet data to be transmitted
into the transmission frame,

transmitting the transmission frame containing
packet data from a transmitting network element to a
receiving network element by utilizing a connectionless

signalling system between the network elements and said

signalling protocol.

A second aspect of the invention is a fixed
network element, such as a mobile exchange, a base sta-
tion controller or a base station, in a mobile communi-
cation system, comprising signalling means for connec-
tionless signalling in accordance with a predetermined
signalling protocol with other network elements of the
mobile communication network. According to the inven-
tion, the network element is characterized in that it
further comprises

means for producing a transmission frame in ac-
cordance with said signalling protocol, which frame is
provided with an identifier for the packet data trans-
mission,

means for inserting the user packet data to be
transmitted into the frame, and that

said signalling means transfer the transmission
frame containing the packet data to anether network ele~
ment by using the connectionless signalling system be-~
tween the network elements and said signalling protocol.

The present invention is based on a utilization
of signalling protocols and systems existing in mobile

g
S
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communication networks for packet switched data trans-
mission between fixed network elements in mobile commu-
nication systems. In a GSM network, for instance, sig-
nalling is carried out by using CCITT Signalling System
no. 7 protocols at the A interface. These protocols
(hereafter called SS7) operate exactly on a node-to-node
principle, i.e. provide a transmission of messages from
node to node. Additionally, a similar connectionless
LAPD (Link Access Protocol for the D Channel) is used
at the Abis interface comprising no SS7 signalling
links. Consequently, it is possible according to the
invention to build a node-to-node packet data trans-
mission in a digital mobile communication network by
using network elements as packet nodes . and by using
signalling protocols and systems between them, such as

SS7 and LAPD, for the transmission of data packets. Only .

means for processing incoming and outgoing data packets
are introduced into the network elements. Normal signal-
ling messages of the mobile communication network are
used for packet data transmission, which messages are
only provided with a new identifier indicating that the
message contains packet data, so that packet data mes-
sages can be forwarded to the packet data processing
means, instead of normal processing of signalling mes-
sages.

By means of the invention, a connectionless
(not circuit switched) packet data transmission is pro-
vided in a fixed network of a mobile communication sys-
tem without the necessity of changing the normal oper-
ation and configuration of the network hardly at all and
thus without high investment costs. A connectionless
packet data transmission enables an improved utilization
of the channel capacity of the network and, on the other
hand, a transmission method which is more advantageous
for the user. Thanks to the invention, charging for a
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data transmission may be based on the number of data
packets transmitted. For this reason, invoicing is easy
to arrange. One of the nodes along the data path exam-
ines the source address and the packet length and trans-
mits the information to an invoicing centre.

Brief Description of the Drawings

- The invention will be explained in the follow-

ing by means of preferred embodiments with reference to
the attached drawing, in which

Figure 1 illustrates a mobile communication
network according to the invention and the interface to
data networks,

Figure 2 shows an LAPD frame used at the Abis
interface,

Figure 3 shows multiplexing of several Applica~
tion Part protocols into an LAPD link at the Abis inter-

face,
Figure 4 shows a layer 3 frame at the Abis in-

terface,

Figures 5A and 5B show the basic format of an
MTP message signal unit,

Figure 6 shows multiplexing of several Applica-
tion Part protocols into an MTP link at the A interface,

Figure 7 shows a protocol stack of a node-to-
node connection,

Figure 8 shows a data packet format used be-
tween a base station controller and a packet processing
computer, and

Figure 9 shows a data packet format used be-~
tween a base station and a base station controller.

FPreferred Embodiments of the Invention

The present invention is suitable for being
used in all mobile communication systems using a connec-
tionless CCITT Signalling System no. 7 (857) signalling
protocol or the like. The invention is particularly pre-
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ferable for being used in the paneuropean digital mobile
communication system GSM and in corresponding digital
systems, such as DCS1800 and PCN. The preferred embodi-
ments of the invention will be described below imple-
mented in the GSM system, but not restricted to that,
however.

As regards the detailed configuration and oper-
ation of the GSM system, reference is made to the ETSI
recommendations concerning GSM as well as to the book
"Thée GSM System for Mobile Communications", M. Mouly &
M. Pautet, Palaiseau, France, ISBN:2-9507190-0-7.

Figure 1 shows schematically part of a GSM
cellular radio system. The area covered by a cellular
radio system is subdivided into radio cells. Base sta-
tion systems BSS (only 2 of them shown in the figure)
are connected by digital transmission links 9 to a
mobile exchange MSC 10. Each base station system BSS
comprises a base station controller BSC, to which is
further connected one base station or several base sta-
tions BTS by digital transmission links 8. The radio
coverage arez of one base station BTS typically consti-
tutes one radio cell. A predetermined number of RF car-
rier freguencies is allocated to each base station BTS1
to BTS4. & signal of the GSM system consists of TDMA
frames, aach of them containing preferably 8 time slots,
by which logical channels are transferred. The logical
channels contain traffic channels for establishing calls
(speech and dataj with mobile radio stations MS3 within
the cell, and control channels for signalling with the
mobile radio stations MS3 (mobile stations) within the
cell. A speech connection, a V.110 rate adapted 64
kbit/s Full Duplex data connection or a 9,6/4,8/2,4
kbit/s data connection can be established on the traffic
channels. A traffic channel can also be configured to
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a 12 kbit/s data channel, if transmission protocol RLP
(Radio Link Protocol) is not used.

In the GSM network, data transmission is at
present arranged on a circuit switched channel dedicated
for each mobile station MS3 as per need. Ih ofher words,
a traffic channel in a radio path 7 and a transmission
channel in the digital transmission links 8 and 9 are
allocated for each circuit switched data transmission
channel for the entire data session. A special-purpose
connection adapter for adapting a data connection to
terminal equipments and/or other transmission connec-
tiong/transmission systems is typically needed at both
ends of the data connection. A connection adapter asso-
ciated with a mobile station MS3 is generally called
terminal adapter and a connection adapter at the network
end is called interworking function IWF. In general,
such an interworking function is located in the mobile
exchange MSC of the GSM mobile communication network.

In the GSM recommendations, three different
interfaces can be distinguished, i.e. radio interface
over the radio path 7, Abis interface between a base
station BTS and a base station controller BSC and A
interface between a base station controller BSC and a
mobile exchange MSC. The A interface is also applied to
digital connections 11 between two mobile exchanges MSC.
Signalling at the A interface of the GSM network is car-
ried out by the CCITT Signalling System no. 7 protocel.
This protocol proceeds on a node-to-node principle, i.e.
provides a data transmission in node-to-node messages.
The LAPD (Link Access Protocol for the D Channel) is

~used at the Abis interface.

35

In accordance with the invention, it is possi-«
ble to construct in the fixed part of a mobile communi-
cation network a node-to-node packet transmission in the
same way as in packet data networks, by implementing the




W 20/0va83

10

15

20

25

30

35

PCT/F195/00024

8

network elements, such as the base stations BTS, the
base station controllers BSC and the mobile exchanges
MSC, as packet nodes and by using signalling links
between them, such as SS7 and LAPD links, for the trans-
mission of the data packets.

By means of the invention, a mobile station
MS3, consisting according to Figure 1 for instance of
a mobile radio station 3 and a remote work station 4
(e.g. a personal computer PC) connected thereto, may
send a data packet to a base station BTS4 by a new
access method, which is suitable for packet data trans-
mission and uses a radio channel only during the time
needed for the transmission of the data packet. The
invention is independent of which access method is used
at the radio interface 7 between the mobile station MS3
and the base station BTS, since the invention relates
primarily to implementing a packet transmission between
fixed network elements. The base station BTS4 transmits
the data packet received from the mobile station MS3 to
a base station controller BSC, which forwards the data
packet to a mobile exchange MSC. The data packet is
routed in every node based on a destination address in
a packet header, and each packet is routed independent-
ly.

In the preferred embodiment of the invention
shown in Figure 1, a computer 19, referred to as AGENT19
below, is additionally associated with the mobile
exchange MSC for processing data packets. The AGENT19
is a data service centre, to which all data packets from
the mobile stations MS3 located within its service area
are routed. The AGENT19 also attends to location updat-
ing of the mobile stations MS3 using data services, as
will be explained in more detail below. Addressing and
routing of the data packets between the base station
controller BSC, the mobile exchange MSC and the AGENT19

-
§
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are carried out by standard SS7 procedures on MTP3 (Mes-
sage Transfer Part) level. In the preferred embodiment
of the invention, routing from the base station control-
ler BSC to the mobile station MS3 is based on the iden-
tity of the mobile station MS, as will be explained

below. As already noted above, the routing of the data

packets from the mobile station MS is rather straight-
forward, since the data packets are always routed to the
service centre AGENT19 serving the area.

The data service centre AGENT19 is in the pre-
ferred embodiment of the invention shown in Figure 1
connected by a conventional router 18 to external data
networks, sucii as WAN (Wide Area Network). The service
centre AGENT19 thus constitutes an interface between the
MSC10 and the external data networks WAN. The interface
between the mobile exchange MSC10 and the service centre
AGENT19 connected thereto as well as the used protocol
are not essential for the invention and will usually be
dependent on the manufacturer of the mobile exchange
MSC. In the preferred embodiment of the invention, how-
ever, a direct data link between the MSC10 and the data
service centre AGENT19, allocated for this purpose, and
a manufacturer-specific protocol are used. One alterna-
tive solution is that the data service centre 19 is a
switching node similar to, for instance, the mobile
exchange MSC or the base station controller BSC, in the
S$S7 signalling network.

It is also possible to connect any of the
nodes, i.e. network elements, of the mobile communica-
tion network to an external network, such as WAN. This
is effected by connecting a data service centre {similar
to AGENT19, for instance) to the node via which the
gateway to the external network is provided. The AGENT19
could thus be connected alternatively to the base sta-
tion controller BSC or even to the base station BTS.

wippREl
e

.
ey
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It is assumed in the preferred embodiment of
the invention that a data service centre AGENT is con-
nected to each mobile exchange MSC. However, if the
network operator wishes to use only one data service
centre AGENT in the whole network, which is connected
to one of the mobile exchanges, a particular centraliz-
ing routing function must be used between the mobile
exchanges. The protocol used at the interface between
two mobile exchanges MSC is the MTP, i.e. the same pro-
tocol as is used at the interface between the mobile
exchange MSC and the base station controller BSC. The
routing of data packets from one mobile exchange MSC
towards a centralized data service centre AGENT con-
nected to another mobile exchange MSC is thus performed
on the same principle as the routing from the base sta-
tion tontroller BSC to the mobile exchange MSC. The ad-
dressing used for routing is based on destination point
code, each mobile exchange MSC and data service centre
AGENT having a unique point code in the mobile communi-
cation network for identifying the network element in
question. The mobile exchange MSC (relay MSC) transmit-
ting the data packet comprises a packet prccessing unit
attending to the procedures needed for forwarding the
data packets.

Iin the following, the protocols used in the
preferred embodiment shown in Figure 1 at different
interfaces, i.e. radio interface 7 (MS-BTS interface),
BTS-BSC interface 8 and BSC-MSC interface 9, will be
examined in more detail.

Radio interface

As mantioned above, the present invention is
independent of the access method used for packet trans-
mission at the radio interface 7. To c¢larify the con-
cept, however, an example of such a media access control
is given. It is assumed in all protocols that the media

e
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access control is carried out between a mobile station
MS and a base station BTS, whereby nc involvement of the
other network elements, i.e. nodes, 1is needed.

It is possible to allocate several traffic
channels or even a carrier solely for packet data trans-
mission. In this case, uplink and downlink channels
could be used. Packet data transmitted by a mobile sta-
tion on an uplink channel could optionally be forwarded
immediately to a downlink channel. This could secure the
mobile station MS of the correctness of the data packet
transmitted. The access method could be any Aloha-based
media access control method. All mobile stations try to
get an access to a traffic channel. This mechanism might
require some modifications of the lower layers of the
GSM system, but it may also be provided by means of a
standard traffic channel structure, due to whick only
a new media access control needs be implemented.

BTS-BSC interface procedures

The signalling link protocol over the Abis
interface is the LAPD, which is a HDLC (High Level Data
Link Control) type link protocol. In addition to the
properties from the HDLC protocol, the LAPD includes a
management of many simultaneous connections. The LAPD
provides a reliable ttansfer over a direct 1link be-
tween two nodes.

Figure 2 shows the format of an LAPD frame. The
length of the LAPD frames of the Abis interface is 1li-
mited to 264 octets, comprising 260 octets for upper
layer information. Flow control numbering is based on
modulo 128 and the information flow is continuous. Thus
no data rate limitation is detected. Services are di-
vided into connection-oriented and connectionless ser-
vices. Connectionless service is used mainly for trans-
mitting management infermation. For the invention, con-
nectionless protocol is the most interesting one, since
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it fits perfectly to connectionless packet data trans-
mission. This requires only a small additional defini-
tion for the LAPD frame. Currently, transceivers TRX and
other units of the base station BTS may have either one
common physical connectio>n to the base station control-~
ler BSC or each transceiver may have a physical connec-
tion of its own. The addressing of signalling padkets
to a transceiver TRX and other units of a base station
is made by using a Terminal Endpoint Identifier (TEI)
field of the LAPD frame. Then each trarsceiver and other
unit has its own TEI. Different logical links may be de-
fined for a TEI value by means of a Service Access Point
Identif.er (SAPI) field of the LAPD frame. At present,
three logical links are defined for each TEI value:

- Radio Signalling Link (RSL) for supporting
traffic management procedures, SAPI = O

- Short Message Service, SAPI = 3.

- Operations and Maintenance Link (OML) for
supporting network management procedures, SAPI = 62

- Layer 2 Management Link (L2ML) for layer 2
management messages, SAPI = 63.

| For a packet data transmission according to the

invention, a new logical link and a new corresponding
SAPI value are reserved:

- Packet Data Link (PDL) for packet data trans-
mission procedures, SAPI = x (e.g. SAPI = 5).

Furthermore, it is possible that there exists
a separate physical packet data connection (or even sev-
eral connections) for each base station transceiver TRX
having packet channels at the radio interface 7. Another
possibility is that there exists a common physical con-
nection to the radio signalling link RSL and the packet
data link PDL, if the amount of packet data traffic is
low. The use of different SAPI values makes it possible
to give different priorities to the radio signalling
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link RSL and the packet data link PDL when a common
physical connection is used.

Figure 3 shows multiplexing of different Appli-
cation Part (AP) protocols into an LAPD link of the Abis
interface. Figure 3 shows a base station BTS and a base
station controller BSC, which are interconnected by a
physical connection 31. The base station BTS is provided
with means 32 and the base station controller BSC with
means 33, respectively, for establishing an LAPD proto-
col LAPD link between the base station BTS and the base
station controller BSC over the physical connection 31.
For the invention, the base station BTS and the base
station controller BSC comprise packet processing means
36 and 37, respectively, i.e. a packet application part
(packet AP), taking the packet processing measures re-
quired by a packet transmission according to the inven-

tion. Other application parts AP, such as signalling,.

using LAPD protocol transmission, are generally indi-
cated by blocks 34 and 35. These blocks are of no sig-
nificance for the invention and they are not discussed
in further detail herein. In the transmission direction,

the packet processing means 36 or 37 insert the data

packet to be sent in an information field of an LAPD
frame, as shown in Figure 5A, and insert in a SAPI field
an identifier indicating the packet data transmission.

The constructed LAPD protocol frame is applied to the'

LAPD means 32 or 33 of a transmitting network element,
i.e. a node, in order to further forward the LAPD frame
in accordance with the LAPD protocol to the LAPD means
32 or 33 of a receiving network element, i.e. a node.
in the uplink direction the BSC forwards the packet to
the MSC/service centre AGENT19.

in the downlink direction, the packet process-
ing means 37 of the BSC select the traffic channel on
which the packet is transmitted from the base station
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BTS to the mobile station MS. It is assumed in a pre-
ferred embodiment of the invention that the mobile sta-
tions MS are divided into groups, each of them using
always the same physical packet data channel ih a cell.
To reduce the power consumption of the mobile station
MS, this channel may be further divided into blocks,
each MS monitoring one of the blocks to monitor the data
packets sent by the base station B™.. The channel and
the block within the channel are determined by a Mobile
Station Identity IMSI. The base station controller BSC
sends the channel number and the group number to the
base station BTS in a layer 3 message of the Abis inter-
face, which message is depicted in Figure 4. This frame
contains in the data part a higher level data packet,
the transmission of which is going on between the mobile
station MS and the MSC/AGENT19. This data packet may be
e.g. of the type shown in Figures 8 and 9, in which case
is also contains the header part thereof. The header
field of the Abis interface frame in Figure 4 depends
on the Media Access Control method used on the radio
inte~face. If the channel is not divided into subgroups,
there is no need for the group number field in the
header field. Message type field may also be omitted,
if only ore kind of messages are transmitted. '

BSC-MSC interface procedures

The SS7 protocols used for common channel sig-
nalling at the A interface are Message Transfer Part
(MTP) and Signalling Connection Control Part (SCCP).
These protocols can be used for connectionless packet
data transmission on node-to-node principle. In the pre-
ferred embodiment of the invention, the packet data
transmission is implemented on the MTP level.

The MTP is a lower protocol taking care of a
physical data link, a signalling data iink and signal-
l1ing network functions (signalling message handling and
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signalling network management). The MTP is defined in
CCITT red book recommendations Q.702 to Q.704 and Q.707.
The transmission is carried out at the data rate of 64
kbit/s over a physical link (MTPl). Signalling 1limk
functions (MTP2) take care of the functions and proce-
dures relating to the transfer of messages over an indi-

jual link; including delimitation of signal units,
error correction and sequence control. Thus the data
transmitted over the link should be free of errors. The

MTP 3 provides the signalling network management func- .

tions and the signalling message handling functions. The
actual transfer of messages is carried out by the MTP
level 3. The level 3 of the MTP has three main func-
tions: discrimination of messages belonging to a local
user part, routing of messages and distribution of mes-
sages to the appropriate user parts. A Messagé Signal
Unit (MSU) has & variable length, 272 octets at the A
interface at the maximum, including 8 octets for the
header. The services produced by the MTP for higher
jevels are MTP-TRANSFER, MTP-PAUSE and MTP-RESUME.

The structure of an MTP signal unit is de-
picted in Figures 5A and 5B. The most important fields
are a length indicator (length of a signalling informa-
tion field in a signalling unit), a service information
octet (used for indicating a particular user part) and
a signalling information field (carrying actual higher
level signalling information). The signalling informa-
tion field consists of a routing label and higher level
data. The routing label is used for routing message
signal units. The routing is based on & destination
point code, which is unique throughout the whole natior-
al telecommunication area. The MTP based message trans-<
fer is a connectionless service of datagram type, i.e.
each message signal unit is routed independently of each

other.

.
g
B
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The node-to-node packet transmission system
according to the invention is built on top of an MTP
protocol stack. This enables the egual packet size to
be us 1 at the Abis and A interfaces. Additionally, the,
amount of header information is minimized, since no SCCP

is used. However, the implementation is not restricted

to the MTP, but it is also possible to build a packet
transmission system according to the invention on top

of the SCCP, as will be explained later. Functions on

the MTP level 3 are used for packet transfer according
to the invention between a mobile exchange MSC and a
base station controller BSC. A new value is detefmined
in a Service Information Octet (SI0O) field of the MTP
message signal unit according to Figure 5A as an identi-
fier for the packet data transmission, by means of which

identifier the packet data frames can be distinguished .

from the other MTP frames.
Figure 6 shows a base station controller BSC

and a mobile exchange MSC, which are interconnected by .

a physical connection 6l1. The base station controller
BSC and the mobile exchange MSC comprise means 62 and
63, respectively, for carrying out an MTP protocol mes-
sage transfer over the physical connection 61. For the
invention, the base station controller BSC and the
mobile exchange MSC comprise packet processing means 37
and 64, respectively, i.e. a packet application part
(packet AP), carrying out the packet processing required
by the packet transmission according to the invention.
Other application parts AP, such as signalling, using
MTP procotol transmission, are generally indicated by
blocks 35 and 65. These blocks are of no significance
for the invention and are not discussed in further de-~
+ail in this connaction. In the transmission direction,
the packet processing means 37 or 64 insert the data
packet to be transmitted in a Signalling Information
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Field (SIF) of an MTP frame according to Figure 5A, and
insert in the: SI0 field an identifier for the packet
data transfer. The constructed MTP protocol frame is
applied to the MTP means 62 or 63 of a transmitting
network element, i.e. a node, which forwards the frame,
in accordance with the MTP protocol, to the MTP means
62 or 63 of a receiving network element, i.e. a node.
The MTP means 62 or 63 of the receiving node analyze the
SIO field of the received MTP frame and forward the
packets, in which the SI0O contains the packet data
transfer identifier, to the packet data processing means
37 or 64 of the network element. The packet data proces-

sing means 37 or 64 examine the SIF field of the frame.

and extract the data packet for further processing. In
the uplink direction the MSC transmits the packet to the
data service centre AGENT19 or another mobile exchange
MSC. In the downlink direction the BSC transmits the
data to the base station in the manner described above.

Packet data transmission according to the in-
vention at the A interface can be carried out by using

the Signalling and Connection Control Part (SCCP) proto=
col instead of the MTP protocol. The SCCP uses services
produced by the MTP. The SCCP is defined in CCITT red
book recommendations Q.711 to Q.714. The SCCP produces
for the MTP additional functions covering connectionless
and connection-oriented network services. The most in-
teresting alternative is to use connectionless service
for packet transmission. There exist two classes of con-
nectionless services: class 0 and class 1. Class O does
not include sequence control information, but class 1
does. The sequence control information enables a recep«
tion of a plurality of packets in transmission order.
However, only class O is in use in the GSM system. The
length of one connectionless NSDU is 32 octets. This
alternative enables a use of a signalling link only when
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required, and a multiplexing of several connections into

the same link could be arranged easily. It is possible-

to carry out the packet data transmission described
above in connection with the MTP protocol by using a
SCCP layer on top of the MTP. The packet format is,
however, smaller and requires an implementation of frag-
mentation functions.

A node-to-node connection in a packet data

transmission according to the invention can be described
on system level by means of a protocol stack according
to Figure 7. Between a mobile station MS and a packet
handler 36 of a base station BTS, there are means 71 and
72 performing a media access control of the radio path
7. Between the packet handler 36 of the base station BTS
and the packet handler 37 of the base station control-
ler, there is an LAPD protocol‘cohnection, as described
in connection with Figure 3. Correspondingly, between
the packet handler 37 of the base station controller BSC
and the packet handler 64 of a mobile exchange MSC,
there are means 62 and 63 implementing the MTP protocol,
as explained in connection with Figure 6. On the other
hand, the packet handler 64 of the mobile exchange MSC
communicates with a packet service centre AGENT19, which
again forwards the packets to an external data network

WAN. One function of the packet handler of the base

station BTS is to adapt the packet data to be transmit-
ted in an LAPD protocol transmission frame to the media
access control method MAC used between the base station
and the mobile station, and to the packet data transmis-
sion protocol. Correspondingly, one task of the packet
data handler of the base station controller BSC is to
adapt the packet data to be transferred in LAPD protocel
transmission frames between the base station and the
base station controller to MTP signalling protocol
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transmission frames used between the base station and
the mobile exchange and vice versa.

The packet format used between the base station
controller BSC and the data service centre AGENT19 con-
nected to the mobile exchange MSC is shown in Figure 8.
The packet contains a Cell Identifier ID, a Mobile Sta-

tion Identifier MS ID, control data Control and a user:

data bleck Data.

At the Abis and radiuv interfaces, the packet
format is reduced from the format shown in Figure 7. The
base station controller BSC uses the cell identification
field Cell ID for transmitting the packet to the correct
base station BTS. The Cell ID field is eliminated in the
base station controller BSC in order to reduce the
amount of extra header information to be transmitted
over the radio path.

In this way, the packet format will be as shown
in Figure 9. In a packet transmission starting from a
mobile station MS, the mobile station MS transmits the
packet shown in Figure 9 over the radio path and a base
station BTS transmits it to a base station controller
BSC. In the base station controller BSC, a packet pro-
cessing means 37 adds the Cell ID field to the packet.

The figures and the description relating to
them are only intended to illustrate the present inven-
tion. As regards the details, the invention may vary
within the scope and spirit of the attached claims.
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Claims:

1. A method for packet data transmission be-
tween fixed network elements, such as a mobile exchange,
a base station controller and base stations, in a mobile
communication system, characterized by

producing a transmission frame in accordance
with a signalling protocol between the network elements
and provided with an identifier for the packet data
transmission,

inserting the packet data to be transmitted
into the transmission frame,

transmitting the transmission frame containing
packet data from a transmitting network element to a
receiving network element by utilizing a connectionless
signalling system between the network elements and said
signalling protocol.

2. A method according to claim 1, c har =
acterized by

receiving the transmission frame in accordance
with the signalling protocol by a network element,

analyzing whether the transmission frame is a
signalling frame or a transmission frame used for packet
data transmission and containing the packet data trans-
mission identifier,

forwarding the transmission frame containing
the packet data transmission identifier to data packet
processing.

3. A method according to claim 1 or 2,
characterized in that the packet data
transmission between & base station and a base station
controller comprises the steps of

producing an LAPD transmission frame, in which
a Service Access Point Identifier field is provided with
the packet data transmission identifier,
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inserting the packet data to be transmitted

into the LAPD transmission frame,

transmitting the transmission frame containing
packet data to the network element indicated by a desti-
nation address by using a connectionless LAPD signalling
system between the network elements and the LAPD signal-
ling protocol. '

4. A method according to claim 1, 2 or 3,
characterized in that the packet data
transmission between a base station controller and a
mobile exchange as well as between mobile exchanges,
respectively, comprises steps of

producing an MTP protocol transmission frame,
in which a Service ldentification Octet field is pro-
vided with the packet data transmission identifier,

inserting the packet data to be transmitted
into the MTP transmission frame,

transmitting the transmission frame containing
packet data to the network element indicated by a desti-
nation address by using a connectionless MTP signalling
system between the network elements and the MTP signal-
ling protocol.

5. A method according to claim 1, 2 or 3,
characterized byutilizing an SCCP protocol
in the packet data transmission between a base station
controller and a mobile exchange as well as between
mobile exchanges, respectively.

6. A fizxed network element, such as a mobile
exchange, a base station controller or a base station,
in a mobile communication system, comprising signalling
means for connectionless signalling in accordance with
a predetermined signalling protocol with other network
elements of the mobile communication network, c h a r «
acterized in that the network element further

comprises
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means for producing a transmission frame in ac-
cordance with said signalling protocol, which frame is

provided with an identifier for the packet data trans-

mission,
means for inserting the user packet data to be
transmitted into the frame, and that

said signalling means transfer the transmission.

frame containing packet data to another network element
by using the connectionless signalling system between
the network elements and said signalling protocol.

7. A network element according to claim 6,
characterized in that the network element
additionally comprises

means for analyzing transmission frames re-
ceived from another network element

means for extracting packet data from transmis-
sion frames containing the packet data transmission
identifier.

8. A network element according to claim 6 or
7, characterized in that the network
element further comprises

means for analyzing the transmission frames
received from another network element,

means for transmitting the transmission frames
containing the packet data transmission identifier fur-
ther to next network element.

9. A network element according to claim 6, 7
or 8, characterized in that the network
elenent is & base station and comprises means for adapt~
ing the packet data to be transmitted in transmission
frames in accordance with said signalling protocol, such
as the LAPD, to a packet data transmigsion protocol used
between the base station and a mobile station.

10. A network element according to any of the
claime 6 to 9, characterized in that the
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network element is a base station controller and comprises means for
inserting the packet data from the transmission frames in accordance with a
first signalling protocol, such as the LAPD, between the base station and the
base station controller into transmission frames in accordance with a second
signalling protocol, such as the MTP, betwwen the base station controller
and a mobile exchange and vice versa.

11. A network element according to any of the claims 6 to 10
characterized in that the network element is a mobile exchange and
comprises packet data processing means and means for transferring
transmission frames, which are in accordance with the signalling protocol
and contain the packet data transmission identifier between the packet data
processing means and another network element.

12. A network element according to claim 11, characterized in that the
packet data processing means comprise a router interconnecting the mobile
communication system to a data network, such as WAN.

13. A network element according to claim 12, characterized in that the
packet data processing means are connected to a mobile exchange by a
dedicated connection or a SS7 signalling network.

14. Method substantially as described herein with reference to the

accompanying drawings.

DATED this SECOND d&y of AUGUST 1996
Nokia Telecommunications OY
Patent Attorneys for the Applicant
SPRUSON & FERGUSON
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