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(54) METHOD, DEVICE AND SYSTEM FOR PROCESSING REAL TIME STREAMING PROTOCOL

(57) A method, an apparatus and a system for
processing a Real Time Streaming Protocol (RTSP) mes-
sage are disclosed. The method includes: creating a con-
text and a first IP termination and a second IP termination
in the context according to an instruction from a media
gateway controller (MGC), and negotiating a remote ad-
dress and a local address for receiving/sending RTSP
messages on the first IP termination and a remote ad-
dress and a local address for receiving/sending RTSP
messages on the second IP termination; and after re-
ceiving a first RTSP message from a first IP network

through the first IP termination, sending a second RTSP
message to a second IP network through the second IP
termination; and/or after receiving a second RTSP mes-
sage from the second IP network through the second IP
termination, sending a first RTSP message to the first IP
network through the first IP termination. A system for
processing an RTSP message is also provided. With the
present invention, the MG is able to forward and process
RTSP messages; the user equipment (UE) that supports
the H.248 protocol is able to support the receiving/send-
ing of RTSP messages.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 200710195883.6 filed with the Chi-
nese Patent Office on December 3, 2007 and entitled
"Method and System for Processing Real Time Stream-
ing Protocol Message" and Chinese Patent Application
No.200810086354.7 filed with the Chinese Patent Office
on March 26, 2008 and entitled "Method and System for
Processing Real Time Streaming Protocol Message",
which are incorporated herein by reference in their en-
tirety.

Field of the Invention

[0002] The present invention relates to a communica-
tions technology, and in particular, to a method, an ap-
paratus, and a system for processing a Real Time
Streaming Protocol (RTSP) message.

Background of the Invention

[0003] The media gateway controller (MGC) and me-
dia gateway (MG) are two key components on a packet
network. The MGC is responsible for call control function
while the MG is responsible for service bearing function,
thereby a call control plane is separated from a service
bearing plane. In this way, network resources can be
shared sufficiently, device upgrade and service expan-
sion can be simplified, and the costs of development and
maintenance can be reduced dramatically.Media gate-
way control protocols are the main protocols for commu-
nication between the MG and the MGC. At present, the
widely used protocols include Media Gateway Control
Protocol (MGCP) and H.248/MeGaCo. The MG commu-
nicates with other MGs by using protocols including Real-
time Transport Protocol (RTP).
[0004] RTSP sets up and controls one or multiple con-
tinuous media streams that are synchronized, for exam-
ple, audio streams and video streams. The media stream
may be a unicast or multicast stream. Although the con-
tinuous media stream may be crossed with the control
stream, RTSP does not send a continuous media stream.
That is, RTSP plays the role of remote network control
of a multimedia server. RTSP provides an extendable
framework so that the real-time data (for example, audio
and video data) may be transmitted on a controlled basis
and according to actual needs. The data source includes
live data and stored clips. RTSP is used to control multiple
data transmission sessions and provides method for se-
lecting transmission channels, such as by using User Da-
tagram Protocol (UDP), and multicast UDP and Trans-
mission Control Protocol (TCP). In addition, RTSP pro-
vides a RTP-based method for selecting transmission
mechanisms.
[0005] There are at least the following problems in the
prior art:The MG may send media data streams between
different IP networks and process these media data

streams, but cannot forward and process RTSP messag-
es. Therefore, the MG may discard the received RTSP
messages.

Summary of the Invention

[0006] Embodiments of the present invention provide
a method, an apparatus, and a system for processing an
RTSP message so that the MG can forward and process
the RTSP messages.
[0007] A method for processing an RTSP message in
an embodiment of the present invention includes:

creating a context and a first IP termination and a
second IP termination in the context according to an
instruction from an MGC, and negotiating a remote
address and a local address for receiving and/or
sending (hereafter referred to as receiving/sending)
RTSP messages on the first IP termination and a
remote address and a local address for receiving/
sending RTSP messages on the second IP termina-
tion; and
after receiving a first RTSP message from a first IP
network through the first IP termination, sending a
second RTSP message to a second IP network
through the second IP termination; and/or after re-
ceiving a second RTSP message from the second
IP network through the second IP termination, send-
ing a first RTSP message to the first IP network
through the first IP termination.

[0008] Another method for processing an RTSP mes-
sage in an embodiment of the present invention includes:

creating a context and a third IP termination in the
context according to an instruction from an MGC,
and negotiating a remote address and a local ad-
dress for receiving/sending RTSP messages on the
third IP termination; and
after receiving a third RTSP message from an IP
network where the third IP termination is located
through the third IP termination, reporting content of
the third RTSP message to the MGC.

[0009] An MG provided in an embodiment of the
present invention includes:a topology connection setting
unit, adapted to create a context and a first IP termination
and a second IP termination in the context according to
an instruction from an MGC, set remote addresses for
receiving/sending RTSP messages on the first IP termi-
nation and the second IP termination, and allocate local
addresses for receiving/sending RTSP messages on the
first IP termination and the second IP termination; and

an RTSP message transceiver, adapted to receive
an RTSP message from an IP network where the
first IP termination is located through the first IP ter-
mination, and send the unchanged or modified RTSP
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message to an IP network where the second IP ter-
mination is located through the second IP termina-
tion.

[0010] A system for processing an RTSP message in
an embodiment of the present invention includes an MG
and an MGC.
[0011] The MG is adapted to: create a context and a
first IP termination and a second IP termination in the
context according to an instruction from the MGC, and
set remote addresses for receiving/sending RTSP mes-
sages on the first IP termination and the second IP ter-
mination; allocate local addresses for receiving/sending
RTSP messages on the first IP termination and the sec-
ond IP termination; receive an RTSP message from an
IP network where the first IP termination is located
through the first IP termination, and send the unchanged
or modified RTSP message to an IP network where the
second IP termination is located through the second IP
termination.The MGC is adapted to: instruct the MG to
create the context and the first IP termination and the
second termination in the context, and set the local ad-
dresses and remote addresses for receiving/sending RT-
SP messages on the first IP termination and the second
IP termination.
[0012] An MG provided in an embodiment of the
present invention includes: a topology connection setting
unit, adapted to: create a context and a third IP termina-
tion in the context according to an instruction from an
MGC, and set a remote address and a local address for
receiving/sending RTSP messages on the third IP termi-
nation; and

an RTSP message transceiver, adapted to: receive
a third RTSP message from an IP network where
the third IP termination is located through the third
IP termination, and report content of the third RTSP
message to the MGC.

[0013] A system for processing an RTSP message in
an embodiment of the present invention includes an MG
and an MGC.
[0014] The MG is adapted to: create a context and a
third IP termination in the context according to an instruc-
tion from the MGC, and negotiate a remote address and
a local address for receiving/sending RTSP messages
on the third IP termination; after receiving a third RTSP
message from an IP network where the third IP termina-
tion is located through the third IP termination, report con-
tent of the third RTSP message to the MGC.The MGC
is adapted to: instruct the MG to create the context and
the third IP termination in the context, set the local ad-
dress and the remote address for receiving/sending RT-
SP messages on the third IP termination, and receive
the third RTSP message from the MG.
[0015] In embodiments of the present invention, the
MG creates a context and the first IP termination and the
second IP termination in the context, and sets remote

addresses and local addresses for receiving/sending RT-
SP messages on the first IP termination and the second
IP termination. Thus, the MG can forward and process
the RTSP messages.

Brief Description of the Drawings

[0016] FIG. 1 is a schematic diagram illustrating a con-
text of an H.248 termination that sends an RTSP mes-
sage in Embodiment 1 of the present invention;FIG. 2
shows a process in which an MGC controls an MG to
directly respond to an RTSP message in Embodiment 2
of the present invention;FIG. 3 shows a process in which
an MGC controls an MG to forward an RTSP message
in Embodiment 3 of the present invention;FIG. 4 shows
a process in which an MGC controls an MG to receive/
send an RTSP message in Embodiment 4 of the present
invention; andFIG. 5 is a schematic diagram illustrating
a border gateway between two IP networks in an embod-
iment of the present invention.

Detailed Description of the Embodiments

[0017] FIG. 1 is a schematic diagram illustrating a con-
text of an H.248 termination that sends an RTSP mes-
sage in Embodiment 1 of the present invention.
[0018] In this embodiment, the RTSP message may
be an RTSP request or an RTSP reply.
[0019] As shown in FIG. 1, the first IP termination and
the second IP termination are located on the first IP net-
work (the IP network 1 shown in FIG. 1) and the second
IP network (the IP network 2 shown in FIG. 1) respec-
tively, where the first IP termination (that is, termination
1) is hereinafter referred to as IP termination 1 and the
second IP termination (that is, termination 2) is hereinaf-
ter referred to as IP termination 2.
[0020] The IP termination is a virtual termination and
is allocated to a network interface.
[0021] The network interface where the termination 1
is located is on the IP network 1, and the network interface
where the termination 2 is located is on the IP network 2.
[0022] The termination 1 and the termination 2 may be
adapted to receive/send and process media data
streams (for example, RTP data streams and RTCP data
streams) while receiving/sending and processing RTSP
messages. The termination 1 and the termination 2 may
also be adapted to receive/send and process only the
RTSP messages.
[0023] On the IP termination, the RTSP messages and
media data streams may be described in different stream
descriptors or in the same stream descriptor through dif-
ferent Session Description Protocol (SDP) groups. The
functions of receiving/sending data streams and
processing data streams are implemented by the MG,
and thus are not described herein.
[0024] The process in which the MGC controls the MG
to negotiate the local address and remote address for
receiving/sending RTSP messages on the IP termination
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is similar to the process of negotiating the local address
and remote address for receiving/sending media data
streams.
[0025] The allocated local address is generally the
destination address for receiving media streams or RTSP
messages. However, the local address may also be used
as the source address for sending media streams.
[0026] A topology connection relationship is set be-
tween the IP termination 1 and the IP termination 2 in the
same context.
[0027] The H.248 protocol supports the following types
of topology connection relationship: bidirectional discon-
tinuity, bidirectional continuity, and unidirectional conti-
nuity.
[0028] After the address negotiation is completed, the
IP termination 1 receives an RTSP message from the IP
network 1, and sends the RTSP message to the IP net-
work 2 through the IP termination 2 by using the topology
connection between the terminations in the context (the
continuity from the IP termination 1 to the IP termination
2 is enabled). Similarly, the IP termination 2 may also
send the RTSP message received from the IP network
2 to the IP network 1 through the IP termination 1 by
using the topology connection between the terminations
in the context (the continuity from the IP termination 2 to
the IP termination 1 is enabled).
[0029] The preceding capability negotiation process
(including negotiations about the receiving/sending ad-
dresses and RTSP coding/decoding) on the IP termina-
tion may be implemented by SDP information that carries
the IP address and port for receiving/sending RTSP mes-
sages.
[0030] For example, the MGC sends a command for
creating IP terminations or a command for modifying IP
terminations to the MG.
The local (or the local end) SDP information includes the
following parts:v=0 c=IN IP4 $
m=message $ udp RTSP
[0031] The remote SDP information includes the fol-
lowing parts:v=0
c=IN IP4 192.168.200.10
m=message 10000 udp RTSP
[0032] In the local SDP information, "v=0" indicates
that the SDP version is 0; "c=IN IP4 $" describes the
connection property; "IN IP4" indicates that the IPv4 pro-
tocol is used; "$" indicates that the MG is required to
allocate an address to the termination; "m=message $
udp RTSP" describes the media property; "UDP" indi-
cates the UDP protocol; "$" indicates that the MG is re-
quired to allocate a UDP port; "message" indicates that
the media type is message; "RTSP" indicates that the
RTSP format is used.
[0033] In the remote SDP information, "v=0" indicates
that the SDP version is 0; "c=IN IP4 192.168.200.10"
indicates that the IPv4 protocol is used and that the re-
mote address is 192.168.200.10; "m=message 10000
udp RTSP" indicates that the remote UDP port is 10000,
that the media type is message, and that the RTSP format

is used.
[0034] Although the RTSP message is sent by using
the UDP protocol in the preceding example, the RTSP
message may also be sent by using other protocols.
[0035] If other transport layer protocols are used, the
content in the "m=" line of the SDP information needs to
be changed.
[0036] For example, if the IP termination sends an RT-
SP message by using the TCP protocol, the format of
the "m=" line of the local SDP information may be "m=ap-
plication 9 tcp iptv_rtsp".
[0037] The media type and format may be ignored dur-
ing the negotiation. For example, the "m=" line of the local
SDP information may also be "m=- $ udp -".
[0038] The local SDP information in the RTSP reply
that the MG returns to the MGC includes the following
parts:
v=0
c=IN IP4 192.168.200.100
m=message 20000 udp RTSP
[0039] The above SDP information indicates that the
MG allocates the address 192.168.100.100 and port
20000 to the IP termination, where the address and the
port are used to send UDP data streams. The RTSP mes-
sage may be received or sent through this address.
[0040] The RTSP description and media stream de-
scription may be stored in different stream descriptors or
in the same stream descriptor.
For example,v=0
c=IN IP4 $
m=message $ udp RTSP
v=0
c=IN IP4 $
m=audio $ RTP/AVP 8
[0041] In Embodiment 1 of the present invention, the
MGC notifies the MG of the remote SDP information by
creating or modifying a termination, and from the reply
returned by the MG, the MGC obtains the IP address and
port that the MG allocates for receiving and/or sending
RTSP messages.
[0042] In embodiments of the present invention, the
RTSP message may be received or sent by using differ-
ent addresses. However, in actual applications, the RT-
SP message is received or sent by using the same ad-
dress.
[0043] In addition, the IP termination may be adapted
to receive and send RTSP messages or may be adapted
to receive or send RTSP messages only. For example,
it only processes the unidirectional RTSP messages.
[0044] In actual applications, one or multiple H.248
messages may be adapted to implement the following
process.
[0045] For example, when terminations are added, the
MGC does not provide the remote SDP information.
Then, the MGC notifies the remote SDP information
through a Modify message.
[0046] If the topology relationship is set between the
termination 1 and the termination 2, the RTSP message
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received by one of the termination 1 and the termination
2 may be sent through the other termination.
[0047] In addition, if the MG that forwards the RTSP
message supports the creation of interface-level termi-
nations on the MG in routing mode, the preceding SDP
method may not be used to negotiate the IP address and
port for receiving/sending RTSP messages on these ter-
minations, but these terminations can still receive/send
RTSP messages.
[0048] After receiving an RTSP message, the MG may
report the RTSP message to the MGC through an H.248
event; after making a decision, the MGC may instruct the
MG to send an RTSP reply or instruct the IP termination
of the MG to forward the RTSP message. Before the
RTSP message is forwarded, the RTSP message may
be updated by the MG according to an instruction from
the MGC.
[0049] The MG may be autonomous.
[0050] After the termination 1 of the MG receives an
RTSP message, the termination 1 does not report the
RTSP message to the MGC, but forwards the RTSP mes-
sage to the termination 2. Before forwarding the RTSP
message, the termination 1 may modify the RTSP mes-
sage autonomously.
[0051] Some RTSP messages carry media stream in-
formation, for example, IP address AA1 and port P1 of
the media stream received by an RTSP device A, but this
address is invisible to the peer end of the media stream.
Thus, the MG autonomously allocates an IP address BB2
and port P2 for receiving the media stream on the network
interface of the termination 2. When the MG forwards the
RTSP message, the MG replaces the AA1 and P1 in the
RTSP message with the BB2 and P2.
[0052] The MG needs to perform similar operations on
the RTSP message in the reverse direction. That is, the
MG autonomously allocates media resources and re-
places related content in the RTSP message. Details are
not described.
[0053] In autonomous mode, after the media resourc-
es allocated by the MG are used completely, the MG
releases the media resources.
[0054] Embodiment 2 of the present invention provides
a process in which the MGC controls the MG to forward
an RTSP message. With reference to FIG. 1 and FIG. 3,
the process includes the following steps:

Step s301: The RTSP device A sends a first RTSP
request to the MG.
Step s302: The termination 1 of the MG receives the
first RTSP request, and reports the content of the
first RTSP request to the MGC through an H.248
event.

[0055] The termination 1 already determines the IP ad-
dress and port for receiving the RTSP request and/or the
destination IP address and port for sending the RTSP
request by using the method described in Embodiment 1.

Step s303: The MGC sends a Notify reply to the MG.
Step s304: The MGC instructs the MG to send a
second RTSP request through the termination 2 by
sending a Modify message.

[0056] The MG may construct the second RTSP re-
quest to be sent by the termination 2 according to the
first RTSP request or the content of the first RTSP re-
quest, and information stored in the MG.The termination
2 determines the IP address and port for receiving the
RTSP request and/or the destination IP address and port
for sending the RTSP request by using the method de-
scribed in Embodiment 1.
[0057] In this step, the MGC may replace the content
in the RTSP request received by the termination 1, in-
cluding replacing the address for receiving/sending the
media stream.
[0058] For example, if the media data stream and the
RTSP request are processed on the same IP termination,
the RTSP device A on the IP network 1 shown in FIG. 1
may add the IP address A1 and port P1 for receiving the
media stream S1 to the RTSP message M1.
[0059] The media stream is provided by a peer RTSP
device B on the IP network 2.
[0060] Because the RTSP device A is isolated by the
MG, the RTSP device A is not directly reachable to the
peer RTSP device B on the IP network 2. Thus, the RTSP
request is sent to the IP termination 1 on the MG. The IP
termination 1 implements such functions as forwarding
the S1 and receiving/sending the RTSP message on the
IP network.
[0061] The IP termination 2 on the IP network 2 imple-
ments such functions as receiving the S1 and receiving/
sending the RTSP message on the IP network 2.
[0062] Before the MG forwards the RTSP request M1
to the remote RTSP device B through the IP termination
2, the MG needs to replace the IP address A1 and port
P1 in the M1 with the IP address and port that are allo-
cated by the IP termination T2 for receiving the media
stream S1.
[0063] After the S1 arrives at the IP termination 2, the
S1 is sent to the IP network 1 through the IP termination
1, and then forwarded to the RTSP device A on the IP
network 1.
[0064] Similarly, if the IP termination 1 that receives
the media stream needs to obtain the source IP address
and port of the media stream, the MG needs to replace
the corresponding header or SDP information when for-
warding the RTSP message.
[0065] The principle is the same as that for replacing
the destination address of the media stream.
[0066] Because the source address of the media
stream is replaced with the IP address and port for send-
ing the media stream on the MG after the media stream
is forwarded by the MG, the IP address and port for send-
ing the media stream carried in the RTSP message need
to be replaced with the IP address and port that are al-
located for sending the media stream when the MG for-
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wards the media stream.
[0067] In this embodiment, when the same termination
(for example, the IP termination 2) processes the RTSP
message and media stream, the termination may allocate
the same or different IP addresses and ports for the RTSP
message and/or the media stream.
[0068] The MG may also create terminations for the
RTSP message and the media stream respectively. How-
ever, this is unnecessary in most circumstances.
[0069] In some cases, for example, in the same ses-
sion, the media stream and the RTSP message are sent
through different paths (possibly through two different
MGs), and the MG is responsible for receiving/sending
the RTSP message only, and does not receive/send the
media stream.
[0070] Regardless of whether the RTSP message and
the media stream are processed by the same termina-
tion, the process is always the similar.
[0071] As mentioned above, the MG needs to allocate
resources such as IP addresses and ports for receiving/
sending media streams.
[0072] Therefore, the process implicitly includes an op-
tional step before this step. That is, the MGC instructs
the MG to allocate these resources for receiving/sending
media streams on a new termination or a current termi-
nation through the Add or Modify command of H.248.
[0073] The MG adds the allocated IP address and port
to a reply and returns the reply to the MGC through SDP.
[0074] The MGC may construct a second RTSP re-
quest by using such information.
[0075] Step s305: The MG sends a second RTSP re-
quest to the peer RTSP device through the termination
2 according to the instruction.
[0076] The content of the second RTSP request may
be the same as the content of the first RTSP message
in step s301. The MG may also modify the content of the
first RTSP message in step s301 according to the instruc-
tion from the MGC.
[0077] The MG may set a topology relationship (for
example, changing the relationship to isolate) between
the termination 1 and the termination 2 to avoid the case
that the termination 2 sends the RTSP message accord-
ing to the instruction from the MGC while forwarding the
RTSP message received by the termination 1.
[0078] Step s306: The MG sends a Modify reply to the
MGC.
[0079] Step s306 may be executed before step s305.
[0080] Step s307: The MG receives a reply to the sec-
ond RTSP request on the termination 2.
[0081] Step s308: The MG forwards the RTSP reply
to the RTSP client through the termination 1.
[0082] Between step s307 and step s308, the MG may
report the received RTSP reply to the MGC and receive
an instruction from the MGC to determine the content of
the RTSP reply sent to the RTSP device.
[0083] This principle is the similar as that in step s302,
step s303, step s304, and step s306, and is not further
described.

[0084] The MG may process the RTSP request and
the RTSP reply separately. For example, an MG proc-
esses the RTSP request only, while the RTSP reply is
not sent through the MG (but through other transmission
paths) or other IP terminations on the MG.
[0085] The purpose of integrating the two processes
into one process shown in FIG. 3 is to describe an entire
process of processing the RTSP request and the RTSP
reply. In actual applications, the present invention may
be applied to the RTSP request only or the RTSP reply
only.
[0086] If the rule of processing the RTSP message is
configured on the MG, step s302, step s303, step s304,
and step s306 are optional.
[0087] That is, the MG may forward the RTSP request
by itself. The RTSP request may be updated by the MG
before being forwarded.
[0088] This configuration may be completed or updat-
ed by the MGC.
[0089] This configuration may include replacement
logic of the IP address and port for receiving/sending the
media stream and replacement logic of some fields and
headers in the RTSP message. The configuration func-
tion is further described later.
[0090] In Embodiment 2, the RTSP device and the
peer RTSP device are the RTSP client and the RTSP
server respectively or the RTSP server and the RTSP
client respectively.
[0091] If interactions between the RTSP clients or be-
tween the RTSP servers are permitted by using the RTSP
protocol, the RTSP device and the peer RTSP device
may be RTSP clients or RTSP servers.
[0092] In embodiments of the present invention, the
MGC controls the MG to negotiate the local address and
remote address for receiving/sending RTSP messages
on IP terminations. In some scenarios, a single IP termi-
nation can also process RTSP messages.
[0093] To distinguish from the termination provided in
Embodiment 2, the IP termination that processes an RT-
SP message independently is called a third IP termina-
tion, and the RTSP message processed by the third IP
termination is called a third RTSP message.
[0094] The third IP termination may be the termination
1 or the termination 2 shown in FIG. 1 or a specially cre-
ated termination.
[0095] The following describes the third IP termination
with reference to specific scenarios.
[0096] Embodiment 3 provides a process in which the
MGC controls the MG to respond to an RTSP message
directly. As shown in FIG. 2, the third termination is the
termination 1, and the process includes the following
steps:

Step s201: The RTSP device sends a third RTSP
message to the MG, for example, an RTSP request.
Step s202: The termination 1 of the MG receives the
RTSP request, and reports the content of the RTSP
request to the MGC through an H.248 event.
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[0097] The termination 1 already specifies the IP ad-
dress and port for receiving the RTSP message by using
the method provided in Embodiment 1.
[0098] Step s203: The MGC sends a Notify reply to
the MG.
[0099] Step s204: The MGC instructs the MG to send
an RTSP reply through the termination 1 by sending a
Modify message.
[0100] The Modify message carries the content of the
RTSP reply, which may be the RTSP message or the
content of the RTSP message.
[0101] For example, if the required bandwidth in the
RTSP request cannot be met, the MGC instructs the MG
to return an error code.
[0102] Step s205: The MG sends an RTSP reply to the
termination 1 according to the instruction.
[0103] Step s206: The MG sends a Modify reply to the
MGC.
[0104] Step s206 may be executed before step s205.
[0105] If the RTSP message processing logic is con-
figured on the MG or set by the MGC, step s202, step
s203, step s204, and step s206 are optional. That is, the
MG may respond to the RTSP request by itself, without
interacting with the MGC.
[0106] The RTSP device is the RTSP client or the RT-
SP server.
[0107] In Embodiment 4, if an H.248 terminal device
(for example, the residential gateway (RG) in the UE)
needs to support the RTSP function, the MGC needs to
control the MG to receive/send RTSP messages, so that
the UE that supports H.248 and includes an MG such as
an RG can support the receiving/sending of RTSP mes-
sages.
[0108] As shown in FIG. 4, the process includes the
following steps:Step s401: The MGC instructs the MG to
send a third RTSP message through the third IP termi-
nation (the termination 3) by sending a Modify message,
for example, an RTSP request.
[0109] The RTSP request carries the content of the
RTSP message.
[0110] The termination 3 already determines the IP ad-
dress and port for receiving the RTSP request and/or the
destination IP address and port for sending the RTSP
request by using the method described in Embodiment 1.
[0111] Step s402: The MG sends an RTSP request
through the termination 3 according to an instruction of
the MGC.Step s403: The MG sends a Modify reply to the
MGC.
[0112] Step s404 may be executed before step s403.
[0113] Step s404: The MG receives an RTSP reply on
the termination 3.
[0114] Step s405: The MG reports the content of the
received RTSP reply to the MGC through an H.248 event.
[0115] Step s406: The MGC sends a Notify reply to
the MG.
[0116] When resources for receiving/sending the me-
dia stream need to be allocated on the MG, the MGC
allocates resources by creating or modifying terminations

on the MG.
[0117] The resources such as the IP address and port
in the reply returned by the MG are used to describe the
media information in the RTSP message.
[0118] In Embodiment 5 of the present invention, the
MG may act as the cache of the media stream.
[0119] The MG caches the media data. As shown in
FIG. 1, after the MG receives a request for obtaining me-
dia streams from the RTSP device A, the MG may request
media streams from the RTSP device B or provide the
RTSP device A with the media data cached on the MG.
[0120] In this case, the MG may terminate the RTSP
message, send a reply to the RTSP device A, and provide
the RTSP device A with the media stream data cached
on the MG.
[0121] Some of the media streams requested by the
RTSP device A may be provided by the cache on the
MG, and some are obtained by the MG from other RTSP
devices (for example, the RTSP device B shown in FIG.
1), and then forwarded to the RTSP device A.
[0122] In this embodiment, the MG may respond to the
RTSP request sent from the RTSP device A by itself or
report the content of the RTSP request sent from the
RTSP device A to the MGC, or the MGC instructs the
MG to send a reply to the RTSP device A.
[0123] Similarly, the MG may receive/send the RTSP
message from the RTSP device B by itself, or report the
content of the received RTSP message and/or send the
RTSP message according to the instruction from the
MGC.
[0124] To implement each process in Embodiment 2
to Embodiment 5, the H.248 protocol needs to be extend-
ed. The purpose of the extension is to implement the
following functions: The MG reports a detected RTSP
message through an extended event that carries the con-
tent of the RTSP message; the MGC instructs the MG to
send an RTSP message through an extended signal that
carries the content of the RTSP message by using pa-
rameters; the MGC sets rules of processing the RTSP
message on the MG by using extended properties, for
example, changing the rules of RTSP message headers.
According to these rules, the MG may update and forward
the RTSP message autonomously, thus reducing inter-
actions with the MGC.
[0125] The following describes a specific extension
scheme - extending the RTSPfunc package of H.248 and
extending the RTSpe event in the RTSPfunc package.
The RTSpe event includes the following parameters:

1. mf: method filter parameter. By using this param-
eter, the MGC notifies the MG of an RTSP method
list to be reported.
For example, only the setup method and the tear-
down method need to be detected and reported.
This parameter is an enumeration list, with the value
equal to each method supported by RTSP.
2. tt : bearer layer forwarding switch parameter. By
using this parameter, the MGC informs the MG of
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whether to forward the reported RTSP message at
the bearer layer, for example, whether the termina-
tion 1 shown in FIG. 1 forwards the received RTSP
message to the termination 2 at the bearer layer.
After receiving this event, the MGC may update the
RTSP message, and then instruct the MG to forward
the updated RTSP message through the termination
2. However, the MG may also forward the RTSP
message through the internal topology relationship
(the continuity from the termination 1 to the termina-
tion 2 is permitted). In this way, two copies of the
RTSP message may be sent to the destination ad-
dress.
If the MGC controls the forwarding of the reported
RTSP message, the MGC may inform the MG of
whether to forward the reported RTSP message at
the bearer layer by using this parameter.
This parameter is a switch variable.
The value of this parameter may be "on/off", and the
default value is "on".
If the value is "on", the MG forwards the RTSP mes-
sage autonomously.
If the value is "off", the MG does not forward the
RTSP message.
Parameters may also be defined to request the MG
to report an RTSP message related to the QoS index.
For example, the following parameters may be de-
fined:
3. br: bandwidth report parameter. This parameter
is a switch variable, with the value "on/off". The de-
fault value is "off". If this parameter value is "on" and
the RTSP message received by the termination in-
volves the transmission bandwidth, the RTSP mes-
sage needs to be reported.
4. sc: speed change parameter. This parameter is a
switch variable, with the value "on/off". The default
value is "off". If this parameter value is "on" and the
speed header in the RTSP message received by the
termination is changed, this event needs to be re-
ported.
Other parameters may also be defined to trigger the
MG to report the event when the RTSP message
carries other information related to the QoS index.
5. sap: media stream parameter. This parameter is
a switch variable, with the value "on/off". The default
value is "on". If this parameter value is "on" and the
RTSP message received by the termination carries
the media stream description information, this event
needs to be reported.
6. rc: report content parameter. This parameter de-
scribes the form of the information that the MGC re-
quests the MG to report. For example, the MGC may
request the MG to report the entire RTSP message
body or some specified content in the RTSP mes-
sage by using this parameter. Examples are as fol-
lows: the MGC requests the MG to report specified
content (for example, the Speed header); the MGC
requests the MG to report content of specific options

in a specified header (for example, the dest_addr
field and src_addr field in the Transport header).

[0126] By using this parameter, the MGC may obtain
required content from the MG.
[0127] The ObservedEventsDescriptor parameter re-
ported in the event includes:

1. RTSP message content.

[0128] This parameter may be defined to directly report
the entire RTSP message to the MGC as the content of
the parameter.
[0129] In this case, this parameter is a string.
[0130] The MG may be required to break down the
content of the RTSP message and report specified con-
tent, for example, reporting the source address and des-
tination address in the Transport header of the RTSP
message. Other parameters may also be defined to re-
port each piece of information after the breakdown that
the MGC requests. Multiple methods for defining these
parameters may be available, and are not further de-
scribed.
[0131] The signal RTSPs may be defined. The param-
eter of this signal includes the content of the RTSP mes-
sage. The entire RTSP message may be defined as the
content of this parameter and sent to the MG. This pa-
rameter is a string.
[0132] After the MG receives the signal, the MG sends
the RTSP message carried in this parameter to an ad-
dress specified by the remote descriptor.
[0133] In other feasible methods, the content of the
RTSP message are broken down into each piece of in-
formation and sent through multiple parameters. The MG
constructs an RTSP message according to the informa-
tion carried in these parameters, and sends the RTSP
message. Details are not described.
[0134] The following properties may be defined so that
the MGC sets rules for processing the RTSP message
on the MG.

1. requrl. This property is used by the MGC to set a
rule for processing the "Request-URI" in the RTSP
message on the MG.
This property is a string.
This parameter is null by default, indicating that the
"Request-URI" is not converted.
If the value of the requrl parameter is "RTSP://ex-
ample.com/fizzle/foo", the MG receives the following
message on the termination where the requrl param-
eter is set.C->S: TEARDOWN RTSP: // bigserv-
er.com/fizzle/foo RTSP/1.0
CSeq: 892
Session: 12345678
Then, the MG may modify the message as follows
before forwarding the message:
C->S: TEARDOWN RTSP: // example.com/fiz-
zle/foo RTSP/1.0
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CSeq: 892
Session: 12345678
2. srcaddrexp. This property is a string, indicating a
value that is used to replace the content of the src_
addr field in the Transport header of the received
RTSP message. For example, if the value of this
property is "10.11.1.100:9000"/"10.11.1.100:9001",
it indicates that the content of the src_addr field in
the received Transport header is replaced with
"10.11.1.100:9000"/"10.11.1.100:9001".

[0135] Other similar properties may also be defined to
replace the source address and/or destination address
of the media stream involved in the SDP information of
the RTSP message.
[0136] The IP termination where the MG receives/
sends the RTSP message and the IP termination where
the MG receives/sends the media stream may be the
same or different.
[0137] After a unicast media stream passes through
the MG, the source address of the media stream may be
changed to the source address for sending the media
stream on the MG. When the unicast media stream ar-
rives at the MG, the destination address of the media
stream is the address of the MG. When the MG forwards
the unicast media stream on the other IP network, the
destination address of the MG also needs to be changed
to the destination address.
[0138] The RTSP message forwarded by the MG may
carry the IP address and port for receiving/sending the
media stream on the RTSP device. Generally, there is
no direct route between the device address on one IP
network of the MG and the device address on the other
IP network of the MG. Therefore, the MG needs to replace
the affected part of the source address and destination
address of the media stream carried in the RTSP mes-
sage with the address allocated on the IP termination of
the MG.
[0139] For better description, the source address of
the media stream indicates the source IP address and
port of the media stream, and the destination address
indicates the destination IP address and port.
[0140] The following describes the preceding address
conversion process by using an example. As shown in
FIG. 5, the process includes the following steps:The bor-
der gateway between two IP networks shown in FIG. 5
is also an MG. The MG sends media data streams be-
tween different IP networks, and processes these media
data streams. In addition, the MG forwards and process-
es RTSP messages.

1: The termination 1 receives the following RTSP
message from the RTSP device A.C->S: SETUP RT-
SP://example.com/foo/baribaz.rm RTSP/2.0
CSeq: 302
Transport: RTP/AVP;unicast;dest_addr*":4588"/":
4589",
RTP/AVP/TCP;unicast;interleaved=0-1

The destination port of the media stream is 4588 and
4589. However, the port that the MG allocates to the
media stream on the IP network 2 is 8000 and 8001.
2: The termination 2 sends the following message
when forwarding the RTSP message to the destina-
tion device B.
C->S: SETUP RTSP://example.com/foo/bar/baz.rm
RTSP/2.0
CSeq: 302
Transport: RTP/AVP;unicast;dest_addr=":8000"/":
8001",
RTP/AVP/TCP;unicast;interleaved=0-1
3: The termination 2 receives the following reply.
S->C: RTSP/2.0 200 OK
CSeq: 302
Date: 23 Jan 1997 15:35:06 GMT
Server: PhonyServer 1.1
Session: 47112344;timeout=60
Transport: RTP/AVP;unicast;des_addr=":8000"/":
8001";
src_addr="192.0.2.241:6256"/"192.0.2.241:6257";
ssrc=2A3F93ED
Accept-Ranges: NPT
"192.0.2.241:6256" and "192.0.2.241:6257" are the
source IP address and port of the media stream re-
spectively. However, the IP address and port that
the MG allocates to the media stream on the IP net-
work 1 are "10.11.1.100:9000" and "10.11.1.100:
9001" respectively.
4: The termination 1 sends the following message
when forwarding the RTSP message to the RTSP
device A.
Session: 47112344; timeout=60
Transport: RTP/AVP;unicast;dest_addr=":4588"/":
4589";
src_addr=" 10.11.1.100:9000"/" 10.11.1.100:
9001";
ssrc=2A3F93ED
Accept-Ranges: NPT

[0141] Through the conversion of the address for re-
ceiving/sending the media stream, the RTSP devices on
both sides of the MG exchange the media stream with
the IP termination on the MG, where the MG is respon-
sible for converting and sending the RTSP message.
[0142] The MG may convert and send the RTSP mes-
sage by using the following two methods.
[0143] Method 1: The MG reports the received RTSP
message to the MGC; the MGC sends an RTSP message
that carries the converted IP address and port to the MG.
This method is also used in step 302 to step 306 in the
process shown in FIG. 3.
[0144] Method 2: The MGC sends a conversion rule
to the MG in advance; the MG replaces related parts in
the RTSP message according to the rule, for example,
the IP address and port of the media stream, specified
header, or field.
[0145] A system for processing an RTSP message is
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provided in an embodiment of the present invention. The
system includes:

an MG, adapted to: create a context and a first IP
termination and a second IP termination in the con-
text according to an instruction from an MGC, and
set remote addresses for receiving/sending RTSP
messages on the first IP termination and the second
IP termination; allocate local addresses for receiv-
ing/sending RTSP messages on the first IP termina-
tion and the second IP termination; receive an RTSP
message from an IP network where the first IP ter-
mination is located through the first IP termination,
and send the unchanged or modified RTSP message
to an IP network where the second IP termination is
located through the second IP termination; and
the MGC, adapted to: instruct the MG to create the
context and the first IP termination and the second
termination in the context, and set the local address-
es and remote addresses for receiving/sending RT-
SP messages on the first IP termination and the sec-
ond IP termination.

[0146] The MG includes:

a topology connection setting unit, adapted to create
a context and a first IP termination and a second IP
termination in the context according to an instruction
from the MGC, and set remote addresses for receiv-
ing/sending RTSP messages on the first IP termina-
tion and the second IP termination; allocate local ad-
dresses for receiving/sending RTSP messages on
the first IP termination and the second IP termination;
and
an RTSP message transceiver, adapted to receive
an RTSP message from an IP network where the
first IP termination is located through the first IP ter-
mination, and send the unchanged or modified RTSP
message to an IP network where the second IP ter-
mination is located through the second IP termina-
tion.

[0147] The topology connection setting unit includes:
a topology connection storing subunit, adapted to pre-
store the local address and remote address that are pre-
set by the MGC for receiving/sending RTSP messages
on the IP termination; and obtain the local address and
remote address that are set by the MGC for receiving/
sending RTSP messages on the IP termination.
[0148] The MG further includes:

an event reporting unit, adapted to: detect a first RT-
SP message that the MGC requests to detect on the
IP network where the first IP termination is located,
and report the content of the first RTSP message to
the MGC through an event; and
a command receiving unit, adapted to send an RTSP
reply through the receiving IP termination according

to a command sent from the MGC or forward the
RTSP message through other IP terminations.

[0149] The MG further includes: a message updating
unit, adapted to determine the content of an RTSP mes-
sage to be sent according to an extended signal instruc-
tion sent from the MGC.
[0150] Another system for processing an RTSP mes-
sage is provided in an embodiment of the present inven-
tion. The system includes: an MG, adapted to create a
context and a third IP termination in the context according
to an instruction from the MGC, and negotiate the remote
address and local address for receiving/sending RTSP
messages on the third IP termination; and after receiving
a third RTSP message from an IP network where the
third IP termination is located through the third IP termi-
nation, report the content of the third RTSP message to
the MGC.
[0151] In embodiments of the present invention, the
border gateway is able to forward and process RTSP
messages; the UE that supports the H.248 protocol is
able to support the receiving/sending of RTSP messag-
es.
[0152] Through the descriptions of the preceding em-
bodiments, those skilled in the art may understand that
the present invention may be implemented by hardware
only or by software and a necessary universal hardware
platform. Based on such understandings, the technical
solution of the present invention may be embodied in the
form of a software product. The software product may be
stored in a nonvolatile storage medium, which can be a
compact disk read-only memory (CD-ROM), USB flash
disk, or a removable hard disk. The software product in-
cludes a number of instructions that enable a computer
device (personal computer, server, or network device) to
execute the methods provided in the embodiments of the
present invention.The above descriptions are merely ex-
emplary embodiments of the present invention, but not
intended to limit the scope of the present invention.
[0153] Any modification, equivalent replacement, or
improvement made without departing from the spirit and
principle of the present invention should fall within the
scope of the present invention.

Claims

1. A method for processing a Real Time Streaming Pro-
tocol, RTSP, message, comprising:

creating a context and a first IP termination and
a second IP termination in the context according
to an instruction from a media gateway control-
ler, MGC, and negotiating a remote address and
a local address for receiving/sending RTSP
messages on the first IP termination and a re-
mote address and a local address for receiving/
sending RTSP messages on the second IP ter-
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mination; and
after receiving a first RTSP message from a first
IP network through the first IP termination, send-
ing a second RTSP message to a second IP
network through the second IP termination;
and/or after receiving a second RTSP message
from the second IP network through the second
IP termination, sending a first RTSP message
to the first IP network through the first IP termi-
nation.

2. The method of claim 1, further comprising:

setting a transport layer protocol for carrying RT-
SP messages on the first IP termination and/or
the second IP termination, and sending RTSP
messages by using the transport layer protocol.

3. The method of claim 1, wherein:

the local address for receiving/sending RTSP
messages comprises a local IP address and a
port for receiving/sending RTSP messages; and
the remote address for receiving/sending RTSP
messages comprises a remote IP address and
a port for receiving/sending RTSP messages.

4. The method of claim 1, wherein the sending the sec-
ond RTSP message to the second IP network
through the second IP termination is executed ac-
cording to preset RTSP message processing logic
or RTSP message processing logic set by the MGC,
comprising:

retaining the first RTSP message unchanged,
and sending the unchanged first RTSP mes-
sage as the second RTSP message to the sec-
ond IP network through the second IP termina-
tion;
or modifying the first RTSP message, and send-
ing the modified first RTSP message as the sec-
ond RTSP message to the second IP network
through the second IP termination.

5. The method of claim 1, wherein:

before the sending the second RTSP message
to the second IP network through the second IP
termination, the method further comprises:

reporting content of the first RTSP message
to the MGC;
the sending the second RTSP message to
the second IP network through the second
IP termination comprises:

receiving an instruction from the MGC,
and sending a second RTSP message

specified by the MGC through the sec-
ond IP termination, wherein the second
RTSP message has the same content
as the first RTSP message or the sec-
ond RTSP message has content of the
first RTSP message modified by the
MGC.

6. The method of claim 4 or 5, wherein the modifying
the first RTSP message comprises modifying a
source address and/or a destination address of a
media stream in the first RTSP message, and the
second RTSP message comprises the modified
source address and/or modified destination address
of the media stream.

7. The method of claim 1, wherein the negotiating the
remote address and local address for receiving/
sending RTSP messages on the first IP termination
and the remote address and local address for receiv-
ing/sending RTSP messages on the second IP ter-
mination comprises: receiving an extended mes-
sage sent from the MGC, and allocating addresses
to the first IP termination and the second IP termi-
nation according to the extended message.

8. A method for processing a Real Time Streaming Pro-
tocol, RTSP, message, comprising:

creating a context and a third IP termination in
the context according to an instruction from a
media gateway controller, MGC, and negotiat-
ing a remote address and a local address for
receiving/sending RTSP messages on the third
IP termination; and
after receiving a third RTSP message from an
IP network where the third IP termination is lo-
cated through the third IP termination, reporting
content of the third RTSP message to the MGC.

9. The method of claim 8, wherein the third RTSP mes-
sage is an RTSP request and the method further
comprises:

sending an RTSP reply through the third IP ter-
mination according to an instruction from the
MGC.

10. The method of claim 8, wherein the third RTSP mes-
sage is an RTSP reply and before the receiving the
third RTSP message from the IP network where the
third IP termination is located through the third IP
termination, the method further comprises:

sending an RTSP request through the third IP
termination according to an instruction from the
MGC.
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11. The method of claim 8, further comprising:

caching media stream data, and after receiving
a media stream request through the third IP ter-
mination, providing the cached media stream
data to a device that initiates the media stream
request.

12. A media gateway, MG, comprising:

a topology connection setting unit, adapted to
create a context and a first IP termination and a
second IP termination in the context according
to an instruction from a media gateway control-
ler, MGC, set remote addresses for receiving/
sending Real Time Streaming Protocol, RTSP,
messages on the first IP termination and the sec-
ond IP termination, and allocate local addresses
for receiving/sending RTSP messages on the
first IP termination and the second IP termina-
tion; and
an RTSP message transceiver, adapted to re-
ceive an RTSP message from an IP network
where the first IP termination is located through
the first IP termination, and send the unchanged
or modified RTSP message to an IP network
where the second IP termination is located
through the second IP termination.

13. The MG of claim 12, wherein the topology connection
setting unit comprises:

a topology connection storing subunit, adapted
to pre-store the local address and remote ad-
dress that are preset by the MGC for receiving/
sending RTSP messages on the IP termination;
and obtain the local address and remote ad-
dress that are set by the MGC for receiving/
sending RTSP messages on the IP termination.

14. The MG of claim 12, further comprising:

an event reporting unit, adapted to detect a first
RTSP message that the MGC requests to detect
on an IP network where the first IP termination
is located, and report content of the first RTSP
message to the MGC through an event; and
a command receiving unit, adapted to send an
RTSP reply through the receiving IP termination
according to a command sent from the MGC or
forward the RTSP message through other IP ter-
minations.

15. The MG of claim 12, further comprising:

a message updating unit, adapted to determine
content of an RTSP message to be sent accord-
ing to an extended signal instruction sent from

the MGC.

16. A system for processing a Real Time Streaming Pro-
tocol, RTSP, message, comprising a media gate-
way, MG, and a media gateway controller, MGC,
wherein:

the MG is adapted to create a context and a first
IP termination and a second IP termination in
the context according to an instruction from the
MGC, and set remote addresses for receiving/
sending RTSP messages on the first IP termi-
nation and the second IP termination; allocate
local addresses for receiving/sending RTSP
messages on the first IP termination and the sec-
ond IP termination; receive an RTSP message
from an IP network where the first IP termination
is located through the first IP termination, and
send the unchanged or modified RTSP mes-
sage to an IP network where the second IP ter-
mination is located through the second IP termi-
nation; and
the MGC is adapted to instruct the MG to create
the context and the first IP termination and the
second termination in the context, and set the
local address and remote address for receiving/
sending RTSP messages on the first IP termi-
nation and the second IP termination.

17. A media gateway, MG, comprising:

a topology connection setting unit, adapted to
create a context and a third IP termination in the
context according to an instruction from a media
gateway controller, MGC, and set a remote ad-
dress and a local address for receiving/sending
Real Time Streaming Protocol, RTSP, messag-
es on the third IP termination; and
an RTSP message transceiver, adapted to re-
ceive a third RTSP message from an IP network
where the third IP termination is located through
the third IP termination, and report content of
the third RTSP message to the MGC.

18. The MG of claim 17, wherein the RTSP message
transceiver is adapted to send an RTSP request or
an RTSP reply through the third IP termination ac-
cording to an instruction from the MGC.

19. The MG of claim 17, further comprising:

a media stream data processing unit, adapted
to cache media stream data, and after receiving
a media stream request through the third IP ter-
mination, provide the cached media stream data
to a device that initiates the media stream re-
quest.
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20. A system for processing a Real Time Streaming Pro-
tocol, RTSP, message, comprising a media gate-
way, MG, and a media gateway controller, MGC,
wherein:

the MG is adapted to create a context and a third
IP termination in the context according to an in-
struction from the MGC, and negotiate a remote
address and a local address for receiving/send-
ing RTSP messages on the third IP termination;
after receiving a third RTSP message from an
IP network where the third IP termination is lo-
cated through the third IP termination, report
content of the third RTSP message to the MGC;
and
the MGC is adapted to instruct the MG to create
the context and the third IP termination in the
context, set the local address and remote ad-
dress for receiving/sending RTSP messages on
the third IP termination, and receive the third RT-
SP message from the MG.
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