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(54) Efficient comfort noise transmission

(57)  During periods of silence, communication links
between elements of a communication system are used
more efficiently by sending messages instructing an el-
ement to generate comfort noise rather than sending
messages containing comfort noise. A message in-
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structing an element to generate comfort noise is small-
er than a message containing comfort noise. As aresult,
the bandwidth of links between communication system
elements is used more efficiently by sending messages
or commands to generate comfort noise rather than a
message containing comfort noise.
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Description

Background of the Invention

1. Field of the Invention

[0001] The present invention relates to communica-
tions; more specifically, wireless communications.

2. Description of the Related Art

[0002] FIG. 1 illustrates a prior art communication
system. Mobile communication system element 10
communicates over an air link to base station commu-
nication system element 12. Base station communica-
tion system element 12 then communicates over com-
munication link 14 to mobile switching center (MSC)
communication system element 16. Communications
from MSC 16 are then passed over a communication
link such as link 18 to public switched telephone network
(PSTN) communication system element 20 or, for ex-
ample, another MSC. Communications from mobile 10
to PSTN 20 and destination communication system el-
ement 22 follow a communication path comprising up-
ward air link 30, communication path 32 of base station
12, communication path 34 of link 14, communication
path 36 of MSC 16, and then communication path 38 of
link 18. Communications to mobile 10 from destination
communication system element 22 pass from PSTN 20
over communication path 38 of link 18, over communi-
cation path 40 of MSC 16, over communication path 42
of link 14, and then over communication path 44 of base
station 12 and finally over downward air link 46 to mobile
10.

[0003] During a typical communication session there
are periods of silence, near silence or no voice either
coming to mobile 10 or leaving mobile 10. During these
periods of silence, a user at either end of the communi-
cation link may feel uncomfortable and falsely believe
that the communication path has been disrupted. In or-
der to make users at both ends of the communication
path feel more comfortable, comfort noise is injected in-
to the communication link when periods of silence, near
silence or no voice are detected. Comfort noise is simply
a static-like sound that allows a user to hear something
indicating that the communication link is still active dur-
ing periods of silence in a conversation. When a user at
mobile 10 is not speaking, mobile 10 generates comfort
noise which is passed over communication paths 30, 32,
34, 36 and 38 and via PSTN 20 to destination 22. Sim-
ilarly, when a user at destination 22 does not speak, the
silence or no voice condition is detected at MSC 16.
MSC 16 injects comfort noise into communication path
40 which passes the comfort noise over communication
paths 42, 44 and 46 to mobile 10.

[0004] Link 14 between base station 12 and MSC 16
is typically leased by a wireless communication service
provider and is a significant portion of the cost of oper-
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ating a wireless communication system.

Summary of the Invention

[0005] Wasting bandwidth of a communication link by
sending comfort noise is an inefficient use of an expen-
sive resource. The present invention provides a more
efficient use of communication links between elements
of a communication system. The links are used more
efficiently by sending messages instructing an element
to generate comfort noise rather than sending messag-
es containing comfort noise. A message instructing an
element to generate comfort noise is smaller than a
message containing comfort noise. As a result, the
bandwidth of links between communication system ele-
ments is used more efficiently by sending messages or
commands to generate comfort noise rather than a mes-
sage containing comfort noise.

Brief Description of the Drawings

[0006]

FIG. 1 illustrates a prior art communication system;
FIG. 2 illustrates a communication system using
comfort noise generation messages;

FIG. 3 illustrates a message format;

FIG. 4 illustrates a simplified block diagram of a
base station; and

FIG. 5illustrates a simplified block diagram of a mo-
bile switching center.

Detailed Description

[0007] FIG. 2illustrates a communication system em-
bodying the present invention. Mobile communication
system element 50 communicates with base station
communication system element 52 using an air link
comprising upward path 54 and downward path 56.
Communications from mobile 50 pass through base sta-
tion 52 over paths 58 and 60, and are passed to and
from MSC communication system element 62 over com-
munication paths 64 and 66 of link 68. Communications
to and from mobile 50 then pass from MSC 62 to public
switched telephone network communication system el-
ement 70 and destination communication system ele-
ment 72 through communication link 74.

[0008] When a user of mobile 50 is not speaking or
there is near silence, mobile 50 generates a message
containing comfort noise which is transmitted over up-
ward path 54 to base station 52. Base station 52 detects
the comfort noise in communication path 58 and replac-
es the message containing comfort noise with a mes-
sage instructing the next communication system ele-
ment, which in this case is MSC 62, to generate comfort
noise. This is illustrated in FIG. 2 where communication
path 58 consists of inward section 90 which carries mes-
sages containing comfort noise and outward section 92
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which carries comfort noise generation messages in-
structing MSC 92 to generate a message containing
comfort noise. The comfort noise generation message
is passed over communication path 64 of link 68 to MSC
62. Inward section 110 of communication path 112 of
MSC 62 carries the comfort noise generation messag-
es. In response to receiving the comfort noise genera-
tion message, MSC 62 generates a comfort noise mes-
sage containing comfort noise and passes it along sec-
tion 114 of communication path 112 and then across link
74 and eventually to destination 72 via PSTN 70.
[0009] In asimilar fashion, when a user at destination
72 does not speak, a period of silence is detected by
MSC 62 by examining the data in a message or packet
received along inward section 116 of communication
path 118. In response to detecting a period of silence or
near silence, MSC 62 creates a comfort noise genera-
tion message that instructs a receiving communication
system element, which in this case is base station 52,
to generate a comfort noise message containing com-
fort noise. MSC 62 sends the comfort noise generation
message along outward section 120 of communication
path 118 and over communication path 66 of link 68 to
base station 52. Base station 52 then receives the com-
fort noise generation message on inward section 106 of
communication path 60. In response to receiving the
message, base station 52 generates a comfort noise
message containing comfort noise which is sent along
outward section 108 of communication path 60 and then
over downward path 56 to mobile 50.

[0010] As a result of sending messages that instruct
a communication system element to generate comfort
noise rather than sending messages containing comfort
noise, communication paths 64 and 66 of link 68 are
used more efficiently. FIG. 3 illustrates a typical format
for messages passed over communication paths 64 and
66 of link 68. Message 90 comprises header section 92
and body 94. Depending on the type of message being
sent, body section 94 varies in size. In the case of mes-
sages containing comfort noise, body section 94 is
equal in size to header section 92. As a result, 50% of
the message space is used to convey comfort noise.
The message can be shortened by removing the com-
fort noise and sending a command or indication to pro-
duce comfort noise. For example, 50% of the message
can be eliminated by dropping message body 94 and
sending header 92 without a body section. A communi-
cation element receiving a header without a body will
then respond to a message in that format as a command
to generate a message containing comfort noise. It is
also possible to send a message 90 without body 94
with a specific bit pattern set within header 92 to indicate
that comfort noise should be generated. Other types of
messages may be used, but in order to obtain improved
efficiency, the overall message should be shorter than
a full message containing comfort noise.

[0011] FIG. 4 illustrates a simplified block diagram of
base station 52. Base station 52 sends and receives sig-
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nals on antenna 121. Signals to and from antenna 121
are passed through modulator/demodulator 122 and
then through multiplexer/demultiplexer 124 which sup-
plies signals to and receives signals from processors
126 and 128. Typically, a processor is provided for each
communication channel handled by the base station. To
simplify the figure, only two processors are shown. A
processor, such as processor 126, receives messages
that were transmitted by mobile 50 and received via
modulator/demodulator 122 and multiplexer/demulti-
plexer 124. Processor 126 performs functions such as
encryption and decryption, encoding and error correc-
tion. In addition to these functions, processor 126 deter-
mines whether message body 94 contains comfort
noise. This can be detected, for example, by a relatively
low amplitude associated with the data in message body
94. In response to receiving a message containing com-
fort noise, processor 126 outputs a comfort noise gen-
eration message instructing a receiving communication
system element to generate a comfort noise message
containing comfort noise. In this example, processor
126 outputs header 92 without body 94, and passes it
to multiplexer/demultiplexer 130. Multiplexer/demulti-
plexer 130 then passes the message through commu-
nication link 68 to MSC communication system element
62.

[0012] FIG. 5 illustrates a simplified block diagram of
MSC 62. A comfort noise generation message is re-
ceived over link 68 by multiplexer/demultiplexer 150.
Multiplexer/demultiplexer 150 then provides an output
to vocoders or processors 152 through 154. A vocoder/
processor is typically assigned to each communication
channel or mobile user being serviced by MSC 62. Voc-
oder/ processors 152 through 154 are typically used to
encode and decode speech to minimize the amount of
data required to represent the speech. In order to sim-
plify the diagram, only two vocoder/processors are
shown. When vocoder/processor 152 receives a com-
fort noise generation message commanding the gener-
ation of a message containing comfort noise, vocoder/
processor 152 sends a comfort noise message or pack-
et containing comfort noise to switch 160. Switch 160
then passes the message or packet containing comfort
noise to PSTN 70 for eventual delivery to destination
communication system element 72.

[0013] When a period of silence or near silence is de-
tected on a message or packet coming from PSTN 70
to vocoder/processor 152 via switch 160, vocoder/proc-
essor 152 generates a comfort noise generation mes-
sage instructing a receiving communication element to
generate a message containing comfort noise. Vocoder/
processor 152 detects periods of silence or near silence,
for example, by detecting a message or packet with data
representing voice or sound where the amplitude asso-
ciated with that voice or sound is below a threshold. The
threshold may be, for example, 5% of the maximum
available amplitude associated with the data represent-
ing the voice or sound. The comfort noise generation
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message is then passed through multiplexer/demulti-
plexer 150 and over link 68 to multiplexer/demultiplexer
130 of base station 52. The comfort noise generation
message is then received by vocoder/processor 126
which in response to the comfort noise generation mes-
sage generates a comfort noise message containing
comfort noise. The message containing comfort noise
is then passed through multiplexer/demultiplexer 124
and modulator/demodulator 122 for transmission over
antenna 121 to mobile 50.

Claims
1. A method, characterized by the steps of:

receiving a comfort noise generation message
at a first communication system element;
generating a comfort noise message contain-
ing comfort noise in response to the comfort
noise generation message; and

sending the comfort noise message to a sec-
ond communication system element.

2. The method of claim 1, characterized in that the
first communication system element is a base sta-
tion.

3. The method of claim 2, characterized in that the
second communication system element is a mobile
station.

4. The method of claim 1, characterized in that the
first communication system element is a mobile
switching center.

5. The method of claim 4, characterized in that the
second communication system element is a public
switched telephone network.

6. The method of claim 1, characterized in that the
comfort noise generation message is a message
header.

7. The method of claim 6, characterized in that the
message header comprises a bit pattern defining
an instruction to generate the comfort noise mes-
sage.

8. A method, characterized by the steps of:

receiving a message indicating low sound in-
formation at a first communication system ele-
ment;

generating a comfort noise generation mes-
sage instructing a second communication sys-
tem element to generate a comfort noise mes-
sage containing comfort noise; and
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10.

1.

12

13.

14,

15.

16.

17.

sending the comfort noise generation message
to the second communication system element.

The method of claim 8, characterized in that the
first communication system element is a base sta-
tion.

The method of claim 9, characterized in that the
second communication system element is a mobile
switching center.

The method of claim 8, characterized in that the
first communication system element is a mobile
switching center.

The method of claim 11, characterized in that the
second communication system element is a base
station.

The method of claim 8, characterized in that the
comfort noise generation message is a message
header.

The method of claim 13, characterized in that the
message header comprises a bit pattern defining
an instruction to generate the comfort noise mes-
sage.

The method of claim 8, characterized in that the
step of receiving a message indicating low sound
information comprises detecting a message con-
taining comfort noise.

The method of claim 8, characterized in that the
step of receiving a message indicating low sound
information comprises detecting a message con-
taining sound information associated with an ampli-
tude below a threshold.

A method, characterized by the steps of:

receiving a first comfort noise generation mes-
sage at a first communication system element;
generating a first comfort noise message con-
taining comfort noise in response to the first
comfort noise generation message;

sending the first comfort noise message to a
second communication system element;
receiving a message indicating low sound in-
formation at the first communication system el-
ement;

generating a second comfort noise generation
message instructing a third communication
system element to generate a second comfort
noise message containing comfort noise; and
sending the second comfort noise generation
message to the third communication system el-
ement.
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19.

20.

21.
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The method of claim 17, characterized in that the
first communication system element is a base sta-
tion, the second communication system element is
a mobile station and the third communication sys-
tem element is a mobile switching center.

The method of claim 17, characterized in that the
first communication system element is a mobile
switching center, the second communication sys-
tem element is a public switched telephone network
and the third communication system element is a
base station.

The method of claim 17, characterized in that the
step of receiving a message indicating low sound
information comprises detecting a message con-
taining sound information associated with an ampli-
tude below a threshold.

The method of claim 17, characterized in that the
step of receiving a message indicating low sound
information comprises detecting a message con-
taining comfort noise.
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