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5.1.2
RTP Header Reduction

5.1.2.1
RTP Header Reduction for NbFP transport

In 3GPP NbFP there is only one Payload Type and so this sub-clause applies specifically for NbFP transport within 3GPP circuit-switched core networks. 

For NbFP transport, to achieve even better bandwidth savings the RTP header can be compressed. This is possible since RTP header includes many static fields that remain unchanged during an RTP session. Compression shall be an optional feature that must be negotiated between nodes. A connection that has negotiated to use RTP header compression sends all packets into the UDP port 2004, which is used in the same way as port 2002 in normal multiplexing. The multiplexing header for these packets is illustrated in figure 3.
In compression there is always an initialization phase first where the full header is transferred to receiver and the type field makes it possible to send also non-compressed packets (also sent to the port 2004). The full header is stored and it is used in decompression. After initialization only compressed headers are sent. For each RTP session, at least the first two RTP packets shall be sent with their full RTP header. RTP packets shall also be sent with their full RTP header at least till receipt of a RTCP packet from the peer indicating support of RTP header compression.

It should be noted that this solution poses the risk that the initial uncompressed headers are not received and then subsequent compressed headers are not understood by the receiver.
The proposed multiplexing and compression RTP headers for NbFP transport are illustrated in figure 3.
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Figure 3: Multiplexing and Compressed RTP header for NbFP transport

The multiplexing header includes:

-
Type field (T), 1 bit.
The field has two possible states, 0 for indicating full packet and 1 for indicating compressed packet.

-
MUX ID, 15 bits.
For identification of different connections. Value is the same as the UDP destination port of a non-multiplexed packet divided by two (only even numbered ports are used for RTP sessions).

-
Length Indicator (LI), 8 bits.
Gives the length of the multiplexed RTP packet in bytes (header + payload).

-
Source ID, 15 bits.
For identification of the different connections. Value is the same as the source UDP port of a non-multiplexed packet divided by two (only even numbered ports are used for RTP sessions).

-
R bit, reserved for future extension.

The proposed compressed RTP header includes the following two fields that change during a connection and need to be transferred within each packet:

-
Sequence number (SN), 8 bits.
The field changes as the original sequence number (RFC 3550 [4]) but is shortened from 16 bits to 8 bits (256 packets).

-
Timestamp (TS), 16 bits.
The TS field changes as the original timestamp (RFC 3550 [4]) but the length is half of the original resulting in modulo of 4 seconds with 16 kHz clock reference.

In case some other field (e.g. payload type) changes during a connection, a full RTP header is sent and the header information is updated accordingly at the receiving node.
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Figure 4: Example of multiplexed packet with two RTP frames and compressed RTP headers

Editor's Note: Figure to be updated to modify the MUX length from 3 to 5 bytes.

5.1.2.2
RTP Header Reduction for VoIP transport with RTP framing

The principles specified in sub-clause 5.1.2.1 are re-used for VoIP transport with RTP framing. However in the more general case of non-NbFP payload types, any of the remaining other RTP haeder fields may also change, depending on the scenario, for instance:

-
If RTP level multiplexing is used, for instance in a conference call, SSRC and CSRC and CC may change.
-
If several codecs are negotiated, e.g. DTMF of DTX in addition to a speech codec, the payload type may change.

-
The usage of the M bit depends upon the payload. The M bit is used for instance in VoIP context when talk spurt resumes after silence, or for DTMF digits (RFC 2833 [5]).

-
The usage of the X bit and RTP haeder extensions also depend upon the payload. 
It has been proposed to send the full RTP header if any of the fields in the compressed haeder changes. This procedure bears the risk that sender and receiver get out of synch if packets are lost. It would therefore be beneficial to send several full RTP packets after a change and also transmit full RTP packets in regular intervals. These procedures are ffs.

These procedures are not suited for frequent changes. In such scenarios the usage of an uncompressed RTP header is recommended. 
The M bit and the PT are considered to be of particular importance for point to point VoIP bearers, and therefore the format in figure 5 has been proposed. Procedures how to negotiate the possible usage of this format are not yet defined. This format is ffs.




.
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Next Modified Clause
8
Summary of Conclusions

The present document defines a solution allowing to achieve significant bandwidth reductions in an IP network by multiplexing packets with the same destination address and DiffServ class, while taking care to preserve the optional capability to avoid RTPXtalk situations. Extra bandwidth reduction can further be obtained by supporting RTP header compression.

A format of compressed RTP headers has been defined for NbFP transport. Suggestions for the usage of compressed RTP headers in other VoIP transport with RTP framing are also included, but are ffs.
The transport formats specified in subclause 5.1.1 and 5.1.2.1 are agreed to be added as options for the Nb interface within the scope of 3GPP Rel-7 work.
For being the only bearer signalling protocol applicable in all scenarios of interest, including a SIP-I based 3GPP Cs domain, and the Iu interface, and a protocol widely used in conjunction with RTP transport, RTCP is agreed to be retained for negotiation of multiplexing and RTP header compression. By recommending MGWs to send their initial RTCP packet at the very beginning of the RTP session, its use does not entail bandwidth gains reduction.
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