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Abstract


To compare the performance of the proposals to IEEE 802.11 Task Group G, it is useful to analyze the network throughput achieved in each proposal.  For the throughput values to be meaningful the same assumptions must be used in calculating the throughputs, otherwise the comparison will not be meaningful or fair.  In this document, a uniform method of measuring throughput is presented.  

This set of assumptions for calculating throughput has been selected to measure the maximum sustainable throughput that can be achieved by an 802.11g PHY assuming that the MAC layer is ideal in the sense that it does not have to perform a backoff.  The 802.11e Task Group is currently considering such mechanisms.

This documents provides assumptions for measuring maximum sustainable throughputs with and without acknowledgement frames (ACK’s) at the MAC layer.  Calculating throughputs without ACK’s is also consistent with the work that is taking place in 802.11e, as there are proposals that eliminate ACK overhead by combining the ACK with a data frame (DATA + ACK).

All three remaining proposals, i.e. Webster (Intersil), O’Farrell (Supergold) and Heegard (Texas Instruments), have agreed to use the assumptions in this document to calculate the maximum sustainable throughputs for IEEE 802.11g comparitive purposes.
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1. Sequence of Packets and Interframe spacings is {DATA, SIFS, ACK, DIFS, BACKOFF}

2. DATA PACKET contains PLCP PREAMBLE and PLCP HEADER as well as PSDU.  Number of information bits used to calculate throughput is number of bits in PSDU.

3. SIFS is fixed at 10us.

4. ACK PACKET contains PLCP PREAMBLE and PLCP HEADER as well as 8 byte PSDU.  

5. DIFS time is 50us.

6. Have assumed backoff is zero to measure physical layer performance.
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The maximum sustainable throughput with acknowledgement frames is calculated as

R = D/tTOTAL

where


R: Maximum sustainable throughput expressed in Mbps


D: Number of information bits transferred in the DATA PACKET’s PSDU


tDATA: Time to transfer DATA PACKET


tSIFS: 10us 


tACK: Time to transfer ACK PACKET


tDIFS: 50u 
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1. Sequence of Packets and Interframe spacings is {DATA, SIFS}

2. DATA PACKET contains PLCP PREAMBLE and PLCP HEADER as well as PSDU.  Number of information bits used to calculate throughput is number of bits in PSDU.

3. SIFS is fixed at 10us.

4. Assumption is that next DATA PACKET is on the air in one SIFS and there is either no acknowledgement, or the ACK is contained in the MAC Control Field of the next DATA PACKET, which generates no additional overhead for the PHY layer.
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The maximum sustainable throughput is calculated as

R = D/tTOTAL

where


R: Maximum sustainable throughput expressed in Mbps


D: Number of information bits transferred in the DATA PACKET’s PSDU


tDATA: Time to transfer the DATA PACKET


tSIFS: 10us 
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