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RESOURCE OPTIMIZATION FUNCTION IN
A DATA AND TELECOMMUNICATION
SYSTEM

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method at a data and
telecommunications system for transmission of data streams
between a receiving terminal and a transmitting terminal via
at least one fixed network including just any to number of
nodes and another network consisting of links with large
variation in bandwidth and quality, at which a resource
reservation protocol reserves resources in said fixed network
for said data streams.

2. Background Art

A computer transmits data over a network to a receiving
computer. At hierarchical coding, a data stream (with real
time requirements, 1.€. demands on controlled delay) 1s
divided 1nto separate data streams with diflerent priorities.
The data streams have different demands on quality. By a
resource reservation protocol, resources then are reserved in
the network for the data streams. Separate reservations are
made for each data stream in all nodes from the receiver to
the transmitter. At hierarchical coding, the node shunts data
streams according to a predefined priority as the transmis-
sion capacity of the node, has decreased. Since the data
streams have real time demands, data will not be buflered.

When hierarchical coding 1s used over a radio channel
with large variation 1n bandwidth and quality, the number of
data streams which can be transmitted over the radio channel
will vary rapidly. The radio channel 1s the transmission link
which 1n most cases will set a limit to the number of data
streams that can be transmitted to the recerver. The data
streams that are stopped at the node closest to the radio
channel are still transmitted 1n the fixed network and there-
fore load the fixed network without due cause. At the same
time, the receiver wants to keep its reservations in the
network during the time when some data streams are
stopped, because the reservation may not be possible to be
retrieved 1f it 1s deleted. For unicast traflic, 1.e. one receiver
of data streams and separate resource reservations for each
receiver, 1t 1s possible to signal to the transmitter to stop the
transmission of a data stream. For multicast traflic, 1.e. a
plurality of receivers of the same data streams, resources are
reserved 1n nodes with data streams in common. Thus, the
transmitter cannot stop the transmission of any particular
data stream since all other receivers then should be aflected.

The aim of the present mnvention consequently 1s to solve
this problem and provide multicast trathc without loading
the fixed network without due cause.

SUMMARY OF THE INVENTION

This aim 1s achieved by a method of transmitting data
streams between a receiving terminal and a transmitting
terminal via at least one fixed network including any number
of nodes and via another network consisting of links with a
large vanation in bandwidth and quality. The invention
includes a resource reservation protocol that reserves
resources 1n said fixed network for said data stream. The
protocol includes monitoring 1f the transmission capacity of
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a node decreases and falls below the quality requirements of
a specific data stream. If so, the specific data stream 1is
shunted, whereupon said node transmits a message which 1s
executed 1n all nodes 1n said fixed network so that resource
reservations are then provided to said transmitting terminal
for other subscribers. The message results 1n the networks:

updating said resource reservation for said specific data
stream;

utilizing said resource reservation temporarily for other
traflic;

shunting said specific data stream until further notice.

The mvention shows a plurality of advantages 1n com-
parison with known technology. For instance, the fixed
network will, with this resource optimization function, have
a considerable capacity improvement since the network will
not be loaded by data which in any case 1s shunted at the
downstream node lacking capacity.

The recerver will not lose 1ts resource reservations during
the time a data stream 1s stopped, which can happen 11 the
receiver has to make new resource reservations each time
the number of data streams 1s changed.

Resources which in other cases would not be utilized
during the time a data stream 1s momentarily stopped, now
can be utilized.

With multicast trathic, data will be shunted 1n a node as
close to the transmitter as possible, without other receivers
of the multicast traflic being aflected. Further characteristics
of the present invention are given in the sub-claims.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following a detailed description of an embodiment
of the mvention 1s given, with reference to the enclosed
drawings, of which:

FIG. 1 1s a diagrammatical presentation of the tele and
data communications system according to the invention;

FIG. 2 1s a diagrammatical presentation of a graph related
to hierarchical coding according to the present invention.

DETAILED DESCRIPTION OF AN
EMBODIMENT OF THE INVENTION

FIG. 1 shows a mobile component, 101, connected to a
fixed network, 102, consisting of nodes (N) via a radio
channel with varying quality. The dashed arrow shows data
streams which are transmitted to the mobile node 101. The

hold arrow shows data streams which are 1n common for all
receivers 101 and 103.

The mobile computer 101 can receive unicast traflic and
multicast tratlic. At unicast traflic, the nodes deal with the
resource reservations ol the data streams separately. At
multicast traflic, the nodes deal with the resource reserva-
fions 1n common when the data streams are in common for
all receivers 101 and 103. In FIG. 1, the node 104, closest
to the transmitter 105, deals with the resource reservations
1N common.

The invention 1s primarily intended for the functionality
in the node 106 at the entrance of the radio network, and in
the nodes 104 and 107 which the data streams pass on the
path from the transmitter 105, 1.e. the computer, to the
receiver 101, 1.e. the mobile computer.

The functionality adapts resource reservation protocols
created for fixed networks 102 to networks consisting of
links with larger varnations in bandwidth and quality, pret-
erably radio networks. Previously known technology does
not deal with resource optimization at resource reservations
and hierarchical coding over links with varying quality.
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Theoretically, the resource optimization function solves
the network utilization problem at hierarchical coding, both
for unicast tratlic and multicast trafific.

If the transmission capacity at a node (1n most cases the
node 106 at the radio channel), see FIG. 1, decreases, and the
quality requirement of a data stream 1s no longer maintained,
then the data stream 1n question will be shunted. After that
the node transmits a message to the nodes (where the

resource reservations are) in the direction of the transmitter
105 (the computer 1n FIG. 1) with the following content:

Update the resource reservation for the data stream, 1.e.
keep the resource reservations that are required to
transmit the data stream.

Use the reserved resource temporarily for other tratfiic.

Shunt the lowest priority data stream until further notice.

If the transmission capacity in the node increases, and the
quality requirement for a data stream 1s fulfilled, the data
stream may be transmitted again. The node then transmits a
message to the nodes (where the resource reservations are)
in the direction of the transmitter 105 with the following
content:

Update the resource reservation for the data stream, 1.e.
keep the resource reservations that are required for
transmission of the data stream.

Use the reserved resource for the originally intended data

stream.

Both unicast and multicast traflic may be controlled with
the same signalling message. With multicast tratlic, resource
reservations which are in common for a plurality of receiv-
ers 101 and 103 will not be affected.

FIG. 2 shows the internal priority of the data streams,
where the data stream 1 has the highest priority and 1s not
limited 1n time by bandwidth fluctuations.

Data streams 3 are strongly aflected in time by the
bandwidth fluctuation. The data streams consequently are
hierarchically coded, where data stream 1 i1s highest 1n the
hierarchy.

In the following an example 1s given of a conceived
scenario:

Mobile computer 101 receives the data with real time
demands (controlled delay) from a transmitting computer
105 (FIG. 1).

The mobile computer 101 selects to receive the data
stream 1n a plurality of data streams with diflerent priorities
(FIG. 2).

At each node resources are reserved separately for each
data stream.

The node 106 closest to the radio channel receives real-
time 1nformation about the transmission capacity that i1s
available over the downstream radio channel. If bandwidth
decreases, the node 106 closest to the radio channel 1s forced
to shunt the lowest prioritized data stream (FIG. 2).

In order not to overload the network 102 with data which
in any case shall be shunted at the node 106, a message 1s
transmitted to the transmitter 1035 (the computer) that it shall
stop transmitting the data stream with the lowest priority.
The message also contains the following istructions which
are executed in all nodes (e.g., nodes 107 and 104) on the
path to the transmaitter 105:

Update the resource reservation for the data stream, 1.e.
keep the resource reservations that are required to
transmit the data stream.

Use the reserved resource temporarily for other trafhic.

Shunt the lowest priority data stream until further notice.
Both unicast and multicast traflic may be controlled with
the same signalling message. In the cases when the resources
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reservation 1s in commeon, all upstream nodes must shunt the
lowest priority data streams as this request 1s forwarded 1n
the common reservation. Consequently the data streams will
not always be shunted in the nodes 104 where the resource
reservation 1s 1 common.

Eventually, the bandwidth increases and the node 106
closest to the radio channel decides that the data stream of
the lowest priority again can now be received.

Then, a second message 1s transmitted to the transmitter
105 that the data stream of the lowest priority may again
transmitted.

The second message which 1s transmitted to the transmit-
ter 105 contains the following information which 1s executed
in all nodes 107 and 104 on the path to the transmitter 105.

Update the resource reservation for the data stream, 1.e.
keep the resource reservations which are required to
transmit the data stream.

Use the reserved resource for the originally intended data

stream.

Having generally described this invention, a further
understanding can be obtained by reference to certain spe-
cific examples which are provided herein for purposes of
illustration only and are not intended to be limiting unless
otherwise specified.

What 1s claimed 1s:

1. A data and telecommunications transmission method
configured to transmit a plurality of data streams between a
receiving terminal and a transmitting terminal via at least
one fixed network and another network, the another network
comprising links with variable bandwidth and quality, and
the fixed network being controlled by a resource reservation
protocol, the method comprising:

updating a specific resource reservation corresponding to
a specific data stream at an upstream node 1n the fixed
network when a downstream node of the another net-
work 1s unable to maintain a predetermined transmis-
sion quality for the specific data stream;

shunting temporarily the specific data stream at the
upstream node; and

utilizing temporarily the specific resource reservation at
the upstream node for other trathic while still maintain-
ing the correspondence of the specific resource reser-
vation and the specific data stream for future reactiva-
tion.

2. The method according to claim 1, further comprising:

updating the specific resource reservation corresponding
to the specific data stream at the upstream node 1n the
fixed network when the downstream node of the
another network 1s once again able to maintain the
predetermined transmission quality for the specific data
stream;,

canceling the shunting of the specific data stream at the
upstream node; and

utilizing the specific resource reservation at the upstream
node for the specific data stream.
3. The method according to claim 1, said another network
comprising;
a radio network including a radio channel.
4. The method according to claim 3, further comprising:

using an interface between the downstream node and the
radio channel to set a limit regarding a total number of
data streams that can be transmitted from the transmuit-
ting terminal to the receiving terminal.

5. The method according to claim 1, further comprising:

using hierarchical coding to prioritize the plurality of data
streams.
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6. The method according to claim 1, further comprising

controlling the temporary reallocation of resources 1n the
fixed network so that, when multicast traflic 1s being
transmitted, the specific data stream in the upstream
node 1s shunted without affecting other receiving ter-
minals of the multicast traflic.

7. The method according to claim 4, wherein said using an
interface comprises:

receiving and processing momentary imnformation about a
transmission capacity of the radio channel.
8. A system, comprising.

a transmitting terminal capable of transmitting one or
movre data streams to a receiving terminal;

a fixed network comprising an upstream node, the fixed
network capable of linking the transmitting terminal
and receiving terminal; and

a second network comprising a down stream node, the
second network capable of linking the transmitting
terminal and the receiving terminal;

whevrein the transmitting terminal is capable of updating
a specific vesource reservation corresponding to a
specific data stream at the upstream node if the down-
stream node of the second network is unable to main-
tain a predetermined transmission quality for the spe-
cific data stream, and further wherein the transmitting
terminal is capable of shunting temporarily the specific
data stream at the upstream node, and further wherein
the transmitting terminal is capable of utilizing tem-
porarily the specific rvesource reservation at the
upstream node for other traffic while still maintaining
the correspondence of the specific resource rveservation
and the specific data stream for future rveactivation.
9. The system of claim 8, wherein the fixed network is
further capable of updating the specific resource veservation
corresponding to the specific data stream at the upstream
node in the fixed network if the downstream node of the
another network is able to maintain the predetermined
transmission quality for the specific data stream, and further
wherein the fixed network is capable of canceling the
shunting of the specific data stream at the upstream node,
and further wherein the fixed network is capable of utilizing
the specific resource rveservation at the upstream node for the
specific data stream.

10. The system of claim 8, wherein the fixed network is
further capable of using hievarchical coding to prioritize the
one or more data streams.

11. The system of claim 8, wherein the fixed network is
further capable of controlling the temporary veallocation of
resources in the fixed network so that, if multicast traffic is
being transmitted, the specific data stream in the upstream
node is shunted without affecting other receiving terminals
of the multicast traffic.

12. A method, comprising:

updating a specific resource reservation corrvesponding to
a specific data stream at an upstream node in a fixed
network if a downstream node of another network is
unable to maintain a predetermined transmission gual-
ity for the specific data stream,

shunting temporarily the specific data stream at the
upstream node,; and

utilizing temporarily the specific resource reservation at
the upstream node for other traffic while still maintain-
ing the correspondence of the specific resource reser-
vation and the specific data stream for future rveactiva-
fion.
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13. The method of claim 12, further comprising:

updating the specific resource veservation corvresponding
to the specific data stream at the upstream node in the
fixed network if the downstream node of the another
network is able to maintain the predetermined trans-
mission quality for the specific data stream;

canceling the shunting of the specific data stream at the
upstream node,; and
utilizing the specific vesource veservation at the upstream

node for the specific data stream.
14. The method of claim 12, the another network com-

prising:
a radio network including a radio channel.
15. The method of claim 14, further comprising:

using an interface between the downstream node and the
radio channel to set a limit vegarding a total number of
data streams that can be transmitted from the trans-
mitting terminal to the veceiving terminal.
16. The method of claim 15, wherein said using an
interface comprises:

receiving and processing momentary information about a
transmission capacity of the radio channel.
17. The method of claim 12, the another network com-
prising:
a wireless network including a wireless channel.

18. The method of claim 17, further comprising:

using an interface between the downstream node and the
wireless channel to set a limit vegarding a total number
of data streams that can be transmitted from the trans-
mitting terminal to the receiving terminal.

19. The method of claim 12, further comprising using
hierarchical coding to prioritize the plurality of data
streams.

20. The method of claim 12, further comprising control-
ling the temporary reallocation of rvesources in the fixed
network so that, if multicast traffic is being transmitted, the
specific data stream in the upstream node is shunted without
affecting other receiving terminals of the multicast traffic.

21. A machine readable medium having one or more
executable instructions storved thereon that, when executed
by a digital processing system, cause the processing system
to perform operations comprising:

updating a specific resource veservation corresponding to

a specific data stream at an upstream node in the fixed
network if a downstream node of the another network
is unable to maintain a predetermined transmission
quality for the specific data stream;

shunting temporarily the specific data stream at the
upstream node,; and

utilizing temporarily the specific vesource veservation at
the upstream node for other traffic while still maintain-
ing the correspondence of the specific resource reser-
vation and the specific data stream for futurve reactiva-
tion.

22. The machine readable medium of claim 21, wherein
execution of the instructions causes further operations to be
performed, said operations comprising:

updating the specific resource veservation corresponding

to the specific data stream at the upstream node in the
fixed network if the downstream node of the another
network is able to maintain the predetermined trans-
mission gquality for the specific data stream;

canceling the shunting of the specific data stream at the
upstream node,; and

utilizing the specific vesource veservation at the upstream
node for the specific data stream.
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23. The machine readable medium of claim 21, wherein means for utilizing temporarily the specific resource res-
said another network comprises a radio network including ervation at the upstream node for other traffic while
a radio channel. still maintaining the correspondence of the specific

24. The machine readable medium of claim 23, wherein resource reservation and the specific data stream for
an interface is emploved between the downstream node and 5 future reactivation.

the vadio channel to set a limit regarding a total number of
data streams that can be transmitted from the transmitting
terminal to the receiving terminal.

25. The machine readable medium of claim 24, wherein,
via use of said interface, execution of the instructions causes 10
further operations to be performed, said operations com-

29. The system of claim 28, further comprising:

means for updating the specific resource reservation
corresponding to the specific data stream at the
upstream node in the fixed network if the downstream
node of the another network is able to maintain the

prising receiving and processing momentary information predetermined transmission quality for the specific
about a transmission capacity of the radio channel. data stream;

26. The machine readable medium of claim 21, wherein means for canceling the shunting of the specific data
execution of the instructions causes a further operation to be 15 stream at the upstream node; and

performed, said operation comprising using hievarchical
coding to prioritize the plurality of data streams.

27. The machine readable medium of claim 21, wherein
execution of the instructions causes a further operation to be
performed, said operation comprising controlling the tem- 20
porary reallocation of resources in the fixed network so that,
if multicast traffic is being transmitted, the specific data
stream in the upstream node is shunted without affecting
other receiving terminals of the multicast traffic.

28. A system, comprising.

means for utilizing the specific resource reservation at the
upstream node for the specific data stream.

30. The system of claim 28, further comprising means for
using an interface between the downstream node and a radio
channel of the another network to set a limit regarding a
total number of data streams that can be transmitted from
the transmitting terminal to the receiving terminal.

31. The system of claim 28, further comprising a means

for using hierarchical coding to prioritize the plurality of
> data streams.

means for updating a specific resource reservation cor- 32. The method of claim 28, further comprising a means
responding to a specific data stream at an upstream for controlling the temporary reallocation of vesources in the
node in the fixed network if a downstream node of the fixed network so that, if multicast traffic is transmitted, the
another network is unable to maintain a predetermined specific data stream in the upstream node is shunted without
transmission quality for the specific data stream; 30 affecting other receiving terminals of the multicast traffic.

means for shunting temporarily the specific data stream at
the upstream node; and £ % % % %
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