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A Comparison Between MPEG And Ethernet Overhead

For Transporting IP Packets

Ciro A. Noronha Jr.

This document contains an analysis of the overhead introduced by encapsulating IP packets into MPEG transport streams, and compares it with the overhead of sending the same packets over traditional Ethernet.  The analysis is done at the layer-3 packet; IP will add its own overhead to the application, but this overhead is the same between the two cases.

Ethernet Overhead Equations

Ethernet adds the following overhead to an IP packet:

· Layer 1: 8 bytes of preamble.

· Layer 2: 14 bytes of header (6 bytes destination MAC, 6 bytes source MAC, 2 bytes packet type).

· Layer 2: 4 bytes of CRC at the end of the packet.

Total overhead: 26 bytes.

However, the minimum Ethernet packet size is 64 bytes (excluding preamble). Therefore, if the IP packet is less than 46 bytes, then it is padded to 64 bytes. If the IP packet size (in bytes) is denoted by S, the overhead H equations are:
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MPEG Overhead Equations

MPEG has two layers: a section layer, and a transport layer. The overhead of the section layer is:

· Section header: 3 bytes

· MPE header: 9 bytes

· Optional LLC/SNAP header: 8 bytes

· CRC or checksum: 4 bytes

Total: 16 bytes without LLC/SNAP, 24 bytes with LLC/SNAP.

Overhead of the transport layer: each MPEG transport packet contains 4 bytes of header and 184 bytes of payload. The first transport packet will have a pointer, so it will have only 183 bytes of payload. If section packing is OFF, then IP packets only start at the beginning of transport packets, and the remainder of the last packet is filled with stuffing bytes.

If L denotes the overhead of the section layer (either 16 or 24 bytes) and S is the IP packet size, let us define n as:
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where 
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 denotes “the smallest integer greater than or equal to x”.  The number of padding bytes will be then 
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The overhead will be:
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Now, if section packing is ON, then there are no padding bytes.  Therefore, the section layer overhead becomes, by and large, independent of the transport layer overhead, except for the pointer field, which occurs at most once on each transport packet.  We then have two cases:

· If 
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, then there will be one pointer per IP packet, and we can add the one-byte overhead to the section overhead.  The transport overhead will be 4 bytes per transport packet; this means that the transport layer adds an overhead of 
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 per IP packet.  The total overhead is then:
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· If 
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, then there will be one pointer per transport packet, and we can add the one-byte overhead to the transport overhead, making it 5 bytes per transport packet.  The total overhead is then:
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Comparison Plots

Figures 1 and 2 below show the overhead comparison as a function of the packet size, with and without the LLC/SNAP header in the MPEG side; the Ethernet plot is the same on both cases.  From the plots, the following conclusions can be drawn:

· Obviously, section packing should always be used whenever possible.

· The plot in Figure 1 shows that, at small packet sizes (up to about 400 bytes), it is actually more efficient to send IP packets through an MPEG stream than through Ethernet!

· At large packet sizes, the overheads are comparable (in the order of a few percent of the available bandwidth).

· Obviously, the use of the LLC/SNAP header increases the overhead (it basically adds 8 additional bytes).  This option is really designed to allow support for encapsulation of non-IP protocols over MPEG).  For IP traffic, it is really not needed.

Operational Notes

· All the modes described here are standard (i.e., described in DVB standard EN 301 192).

· Section packing should be turned on if at all possible.  The only situation where it should not be used is when interoperating with third-party equipment that does not support this feature.

· Real-world traffic: typical real-world traffic is bimodal, with most packets being very small (requests) or very large (responses).  Now, in a typical two-way configuration, only the forward path runs through the DVB link.  This is where the responses are routed, so typically the traffic offered to the DVB link is composed of large packets.  As per Figure 1, the large-packet overhead is on the order of 3% (i.e., 3% of the link bandwidth is used for overhead, and the remainder to carry IP packet data).
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Figure 1: Overhead Comparison Plot – no LLC/SNAP header
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Figure 2: Overhead Comparison Plot with LLC/SNAP header
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