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Introduction
According to the specification defined in 3GPP TS 29.414, RTP multiplexing is an optional transport format in Nb interface for IP transport. Bandwith saving is achieved by multiplexing several NbFP PDUs of different user plane connections within one UDP/IP packet. The RTP header may be compressed in addition.
Discussion
The protocol used to negotiate the use of multiplexing between RTP peers is the RTCP. A new RTCP multiplexing packet is specified in 3GPP TS 29.414. When setting up a new user plane connection, both peer MGs of a NbUP connection shall start to send data without applying multiplexing and may indicate their readiness to receive multiplexed data streams by including the new RTCP Multiplexing packet in the initial and all subsequent RTCP packets they send. A MG receiving an RTCP packet, where the peer indicated its readiness to receive multiplexed data streams, may apply multiplexing to send the corresponding RTP data streams towards the sender of the RTCP packet.
Peer multiplexing capability is communicated between MGs via RTCP multiplexing packages. On one hand, bandwidth could be saved in IP network, which is of great benefit to bearer transport. One the other hand, QoS would be degraded with increasing load of processors in MGs and delay of packet transport.

Based on the specific QoS and resource policy, MGC is supposed to keep balance between bandwith saving and quality of voice by indicating MG to adopt RTP Multiplexing with/without RTP header compression or not. However, during one call session, RTP multiplexing selection is not encouraged to be modified. 
Conclusion
In order to implement the policy of saving bandwith and using resource better, MGC must control the RTP multiplexing with/without header compression process. It is proposed to define a new RTP multiplexing package, as shown in the attachment to this contribution.
Attachment 

ITU-T Recommendation H.248.RM

Gateway control protocol: RTP Multiplexing Package
Summary
This Recommendation defines a package which allows MGs to report peer MGs’ RTP multiplexing capability on receipt of RTCP multiplexing package. After that, MGC is supposed to make the right decision whether to actually apply multiplexing on the connection or not based on peer capability and of course other issues like QoS considerations.
1
Scope

The present document assumes that the implementation of the split of the call control and the bearer transport and control. Besides Nb interface, RTP multiplexing with/without header compression may be applied for other scenarios, such as Ap interface in CDMA2000 or under Soft Switch circumstances. Any scenario of interconnection between RTP peers may apply bearer transport with multiplexing and header compression.

2
References

The following ITU-T Recommendations and other references contain provisions which, through reference in this text, constitute provisions of this Recommendation. At the time of publication, the editions indicated were valid. All Recommendations and other references are subject to revision; users of this Recommendation are therefore encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other references listed below. A list of the currently valid ITU-T Recommendations is regularly published. 
The reference to a document within this Recommendation does not give it, as a stand-alone document, the status of a Recommendation

–
ITU-T Recommendation H.248.1 (09/2005), Gateway Control Protocol: Version 3

–
IETF RFC 3350 (07/2003), RTP: A Transport Protocol for Real-Time Applications

–
IETF RFC 3605 (10/2003), RTCP attribute in SDP

–           3GPP TS 29.414, "Core network Nb data transport and transport signaling"
3
Definitions

3.1 RTCP Multiplexing Package:

In this package, the following items are indicated typically 
1) Multiplexing Bit ---whether multiplexing without RTP header compression is supported or not by the sender of the RTCP packet
2) Multiplexing with RTP header compression Bit ---whether multiplexing with RTP header compression is supported or not by the sender of the RTCP packet
3) Multiplexing with RTP header compression Bit ---whether the sender of the RTCP packet has selected to apply multiplexing with or without header compression for the user plane packets that it sends on this connection
4
Abbreviations

RTP
Real-Time Transport Protocol

RTCP
Real-Time Transport Control Protocol

UP
User Plane

5
RTP Multiplexing Package
Package Name:
RTP Multiplexing Package

PackageID:

rm (0x????)

Description:

This package defines the mechanism for MGC to control RTP multiplexing function based on reported RTP multiplexing capability of peer MG. Other issues like QoS, resource policy and load of processors in MG ...which might affect the decision are out of the scope of this package.
Version:

1

Extends:

None

5.1
Properties

5.1.1
Multiplexing Bit
Property Name:
Multiplexing Bit 
PropertyID:

mux (0x0001)

Description:

This property indicates the capability to receive multiplexed data streams without RTP header compression.
Type:


Boolean
Possible values:
 "on" (0x0001)     multiplexing without RTP header compression is supported

"off" (0x0000)    multiplexing without RTP header compression is not supported
Default:


None

Defined in:

TerminationState

Characteristics:
Read
5.1.2
Multiplexing with RTP header compression Bit
Property Name:
Multiplexing with RTP header compression Bit 

PropertyID:

cp (0x0002)

Description:

This property indicates the capability to receive multiplexed data streams with RTP header compression.

Type:


Boolean
Possible values:
"on" (0x0001)     multiplexing with RTP header compression is supported

"off" (0x0000)    multiplexing with RTP header compression is not supported

Default:


None

Defined in:

TerminationState

Characteristics:
Read
5.1.3
Selection Bits
Property Name:
Selection Bits 
PropertyID:

sb (0x0003)

Description:

This property indicates the actual choice to apply multiplexing with or without header compression for the user plane packets that it sends on this connection.
Type:


Enumeration
Possible values:
“NM”(0x0000)    No multiplexing is supported

                            “MOC”(0x0001)  Multiplexing without RTP header compression is supported

                            “MC”(0x0002)    Multiplexing with RTP header compression is supported
Default:


None

Defined in:

TerminationState

Characteristics:
Read/Write
5.2
Events

5.2.1
Receipt of Multiplexing RTCP Package
Event Name:      Receipt of Multiplexing RTCP Package 
EventID:             romp(0x0003)

Description:        When setting up a new user plane connection, both peer MGs of a NbUP connection shall start to send data without applying multiplexing and may indicate their readiness to receive multiplexed data streams by including the new RTCP Multiplexing packet in the initial and all subsequent RTCP packets they send. This event is used to notify MGC the RTP Multiplexing Capability of peer MG.

5.2.1.1   EventsDescriptor Parameters:
5.2.1.1.1    Peer Multiplexing Bit

                  Parameter Name: Peer Multiplexing Bit
                  ParameterID:        0x01

                  Type:                    Enumeration

                  Possible values:

                           "on" (0x0001)     multiplexing without RTP header compression is supported

"off" (0x0000)    multiplexing without RTP header compression is not supported
                   Description: This is used for MGC to request the MG to notify the RTP multiplexing without RTP header compression capability of peer MG.
5.2.1.1.2    Peer Multiplexing with RTP header compression Bit
Parameter Name: Peer Multiplexing with RTP header compression Bit 

                  ParameterID:        0x02

                  Type:                    Enumeration

                  Possible values:

                             "on" (0x0001)     multiplexing with RTP header compression is supported

"off" (0x0000)    multiplexing with RTP header compression is not supported

                   Description: This is used for MGC to request the MG to notify the RTP multiplexing with RTP header compression capability of peer MG.

5.2.1.2    ObservedEventsDescriptor Parameters:

5.2.1.2.1    Peer Multiplexing Bit

                  Parameter Name: Peer Multiplexing Bit

                  ParameterID:        0x01

                  Type:                    Enumeration

                  Possible values:

                           "on" (0x0001)     multiplexing without RTP header compression is supported

"off" (0x0000)    multiplexing without RTP header compression is not supported

                   Description: This is used to report MGC the RTP multiplexing without RTP header compression capability of peer MG.

5.2.1.2.2    Peer Multiplexing with RTP header compression Bit
Parameter Name: Peer Multiplexing with RTP header compression Bit 

                  ParameterID:        0x02

                  Type:                    Enumeration

                  Possible values:

                             "on" (0x0001)     multiplexing with RTP header compression is supported

"off" (0x0000)    multiplexing with RTP header compression is not supported

                   Description: This is used to report MGC the RTP multiplexing with RTP header compression capability of peer MG.

5.2 Signals

None.

5.3 Statistics

None.

5.4 Procedures

While MGC add a new RTP termination in MGW, the mux and cp Property can be used to indicate which kind of RTP multiplexing capability is supported. When setting up a new user plane connection, both peer MGs of a NbUP connection shall start to send data without applying multiplexing and may indicate their readiness to receive multiplexed data streams by including the new RTCP Multiplexing packet in the initial and all subsequent RTCP packets they send. A MG which support RTP multiplexing function receiving an RTCP multiplexing packet, where the peer indicated its readiness to receive multiplexed data streams, may apply multiplexing by setting sb property to send the corresponding RTP data streams towards the sender of the RTCP packet.
By setting Receipt of Multiplexing RTCP Package event, MG would report peer MG’s RTP Multiplexing Capability. 
___________________
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