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Introduction

The authors are pleased to hear that OPNET is planning to revise its official model of 802.11 available in OPNET version 7. After reviewing the comments made by OPNET on our previous paper entitled “Comparison of Two 802.11 Models in OPNET Simulator”, we got some answers and counter-arguments as presented in this paper. Some of our counter-arguments are based on our interpretation of the standard.

For each item of our original comments listed below, we repeat the arguments by OPNET for the reference, then finally we present our answers and/or counter-arguments if needed.

Comments

1. Comments on DCF: It looks like not correctly implemented. For example, although the channel has been idle, when we transmit a frame to transmit, we will always have to wait for a DIFS interval. Moreover, after this time we have to execute a back-off algorithm! It is very confusing.

OPNET’s argument:

1.1. As stated in IEEE Std 802.11-1999 Section 9.2.5.1 "Basic Access", the immediate access upon noticing that the medium is free is greater than or equal to DIFS. Hence, if the channel has been idle and the MAC receives a frame to transmit, then it waits for a DIFS period, then checks the status of the medium and initiates the transmission if the medium is not busy. In other words, when we receive a packet from higher layer to transmit, the status of the medium is not significant at that moment. We wait for a DIFS interval in any case and then check the status of the medium.

Figure 51 in the IEEE Std 802.11-1999 shows that a frame can be transmitted immediately if the channel has been idle at least DIFS (or EIFS) time before the reception of the MSDU.  Also, the SDL description verifies this operation. In fact, we checked this interpretation in 802.11 WG with Bob O’Hara and Michael Fisher in the March meeting.

1.2. It is true that, after waiting this DIFS period, if we sense that the medium is available, we do not need to execute a back-off algorithm, but start the transmission process immediately. The wireless LAN model shipped with 7.0.B PL1 (May00) models an extra back-off. This will be corrected for the next release (Jun00).

2. Comments Back-off Algorithm: Implemented, but not used correctly (it looks like)

OPNET’s argument:

Except the discrepancy mentioned above (in 1.2), if there are other locations where we lack accuracy, please let us know so that we can further investigate it.

3. Comments on Frame Types: Data, ACK, RTS and CTS frames are only supported. The size and duration of the control frames are not correctly implemented. Moreover, they are always transmitted at 1 Mbps.

OPNET’s argument:

3.1 Thanks for identifying this. We do realize that the control frames are two bytes shorter than they should be. This will be fixed for Jun00 models.

3.2 Please explain it further what is meant with "duration of the control frames". If this is referring to the Duration/ID field of the header, that field has been implemented and used in the wLAN MAC process model. If you are referring to the delay caused due to lack of proper header size, note that it will not be fixed in the Jun00 models.

Here we are referring to the transmission duration of the frames, not to the contents of the Duration/ID field. Some more detailed comments include:

· WLAN_MAXMSDU_LENGTH should be 18438 (2304 octets), and not 18496 (2312) as it is now. This is the maximum value for the MSDU.  The maximum payload for a MPDU is 2312 octets, but this happens only when the WEP (wired equivalent privacy) service is used and, therefore, 8 octets are added to the payload (2304 + 8 = 2312).

· The length of the MAC header in the model is always 34 octets. This happens only when the 4 address fields are used (in communications from/to stations in other BSSs of the ESS).  However, when only 3 address fields are used, as it is the normal situation, MAC header size should be 28 octets (34 – 6 = 28).

· In the size of the PPDU and in the content of Duration/ID field, the PLCP preamble and PLCP header are not considered.  This is an overhead necessary to simulate realistic scenarios.

3.3 IEEE802.11 standard requires that all the stations in the LAN must use the same data rate for the control frames (Section 9.6 Multirate Support).  As a result of this, the data rate for the control frames is hard-coded as 1 Mbps in the model in contrast to data rate used for the data frames which can be configured per node basis by setting the corresponding attribute.  However, the models can be easily modified in order to use other data rates for control frames if desired.

Here we can say that the IEEE 802.11-1999 standard, in section 9.6, explains that the control frames shall be transmitted at one of the rates in the BSS BasicRate Set, so it could be different from 1 Mbps.

4. Physical delays: Not Implemented.

OPNET’s argument:

We need to know better on what specific physical layer features are required.  We do provide extension support via the pipeline stage models to capture important physical layer effects.

Here we were referring to the PHY layer-related delays, like aRxPLPCDelay, aCCATime… times that affect the performance of the whole system, for example, these delays increase the time needed to transmit a packet.

5. Noisy channel: Not Implemented.

OPNET’s argument:

OPNET radio pipeline stage models support the rejection of contaminated packets because of noisy channels; and the implementation of the protocol includes the procedures to recover in case of dropped packets. 

6. Other Features

Please note that the Wireless LAN model suite shipped in 7.0 is the first version of this model suite. Addition of more protocol features, like Beacon, PCF, PPDU packet formats, Power Saving Mode etc., will be considered for a future releases of OPNET Model Library. The feature list is basically based on user demands. Among these, especially the support of PPDU packet size instead of MPDU size for the packets transmitted through the air can be easily added.

We will continue to expand these models as we discover important features that are missing or bugs that prevent from meaningful usage of these models.  I am sure using constructive feedback from diligent users like Matt will help us build a better solution in solving wireless LAN community needs. I have enclosed a latest version of the Wireless LAN model usage guide to provide a comprehensive picture of model capabilities.

I look forward to hearing from you if there is any immediate requirements that we need to take care of.
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