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MEASUREMENT RESULTS OF DUTY RATIO OF AIBO WIRELESS LAN CARD

Purpose:
This report describes a measurement results regarding duty ratio of communications

between ERA-201D1 AIBO wireless LAN card and a host computer in condition of

typical application.

Measurement Block Diagram:
The measurement block diagram is shown as below:

[A]  : Hostname is “hirata03.erc.sony.co.jp” and connects to the Ethernet.

[B]  : Hostname is “900h-ice1.erc.sony.co.jp” and completes a connection to the IEEE

802.11b access point with the Ethernet over radio.

[C]  : This computer monitors communications between the host computer and the

AIBO.

Conditions of Communication Test:

The AIBO ERS-210 and AIBO wireless LAN card ERA-201D1 are supported

communications each other using TCP/IP protocol.

The measurement flow for the measurement is shown as below and a file with 6924 byte

is transmitted on HTTP(Hyper Text Transfer Protocol).

The flow shows the transmission from AIBO to the host computer and vice versa.
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    P C [A]                                      AIBO[B]

The maximum payload length of Ethernet(IEEE802.3) is 1460 bytes.

In TCP transmission, when the receiver receive a data, the receiver side always returns

the acknowledgement data.  Transaction period between the host and AIBO is

measured as time shown with bold line in above flow chart in condition of transmitting

the maximum length packet from AIBO.

Calculation procedure:
Maximum transmitting duty ratio from AIBO is calculated as follows:

(Max. Duty Ratio) = (Transmit Period for Maximum Payload Data)

/ (Transaction Period (described the previous page) )

AIBO wireless LAN card, ERA-201D1, is applicable to 4 transmitting speeds, 11, 5.5, 2

and 1 Mbps in accordance with IEEE802.11b.
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The transmitting data comprise of those shown as following expression;

(Transmitting Data Length) = (HR/DSSS Frame Length) + (Ethernet Frame Length)

(HR/DSSS Frame Length) = 192bits --- (i)

(Ethernet Frame Length) = (Ethernet Header Length) + (IP Header Length)

+ (TCP Header Length) + ( Payload Data )

　　　 = 14 + 20 + 20 + 1460

       = 1514 bytes

       = 12112bits --- (ii)

Where, transmitting period of HR/DSSS Frame Length of expression (i) is constant in

1Mbps transmission speed and transmitting period of Ethernet Frame Length of

expression (ii) is variable with change of transmission speeds.----- (this period changes

adaptively depending on radio condition)

Therefore, transmitting period is calculated as follows:

(transmitting period of data) = ( transmitting period of (i) ) + ( transmitting period of

(ii) )

= 192 / 1.0 x 10-6  + 12112 / ( transmitting speed [bps] )

= ( 192 + 12112 / ( transmitting speed [Mbps] ) ) [us] --- (iii)

(1)  11Mbps transmitting speed

 (Transmitting Period) = 192 + 12112 / 11 = 1293us

(2)  5.5Mbps transmitting speed

(Transmitting Period) = 192 + 12112 / 5.5 = 2394us

(3)  2Mbps transmitting speed

(Transmit Period) = 192 + 12112 / 2 = 6248us

(4)  1Mbps transmitting speed

(Transmit Period) = 192 + 12112 / 1 = 12304us
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Measurement result:
Measurement result of ethereal tool is as below.

Speed Transaction
Start Time [s]

Transaction
End Time [s]

Transaction
Period [s]
(I)
(End – Start)

Max.
Payload
Transmit
Period [s]
(II)

Duty Ratio
( (II) / (I) )

11Mbps 0.324660 0.349816 0.025156 1293 x 10-6 0.051
5.5Mbps 0.324302 0.350305 0.026003 2394 x 10-6 0.092
2Mbps 0.333636 0.358180 0.024544 6248 x 10-6 0.25
1Mbps 1.844316 1.873928 0.029612 12304 x 10-6 0.42

Conclusion　&　Comment:

Maximum Transmitting Duty Rate is variable depending on the communication
speed of Wireless LAN card as below.

11Mbps :   5.1% < 30%
5.5Mbs :   9.2% < 30% 
2Mbps :   25% < 30%
1Mbps :   42% > 30%  (NOTE: 1Mbps Communication is unstable)

Maximum Duty Rate of 30% that we indicated is the value of which stable
transmitting is put into practice at the rate of 2Mbps, 5.5Mbps and 11Mbps.
Transmitting rate of 1Mbps is an impracticable rate for this wireless LAN card
because of transmitting error due to the unqualified transmitting. Also, if the
transmitting error of frequent occurrence, transmitting window size of TCP is
switched over to smaller rate by the regulation of its software. Therefore,
transmission at maximum payload on 1Mbps is not carried out continuously. From a
practical standpoint, performance faster than 2Mbps is considered reasonable and
proper for this wireless LAN card. We hereby declare that the maximum duty rate
of this device is 30%.

In addition to the above, under conditions using actual application, data
transmission from PC to the wireless LAN card in AIBO and data
transmission from the wireless LAN card to PC are transmitted
simultaneously. The duty rates in this report are maximum value based on
this measurement method.  Due to characteristic features of bi-directional
transmission of this wireless LAN card, actual duty rate of this wireless LAN
card is less than the rates measured and shown in this report.



5

Display of the measurement: 11Mbps
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Display of the measurement: 5Mbps
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Display of the measurement: 2Mbps
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Display of the measurement:1Mbps


