June 2000

doc.:IEEE 802.11-00/193


IEEE P802.11
Wireless LANs

Channel Model Enhancements and its implementation using Opnet

Date:
June 20, 2000

Author:
Rajugopal Gubbi

Sharewave, Inc.

Phone:  (916) 939-9400 x 3119

Fax: (916) 939-9437

e-Mail: Raju.Gubbi@Sharewave.com

Abstract

In general, I feel that the channel model should be a hybrid form of SIR based frame level detection combined with the Markov model for bit errors within the frame. Additionally this document suggests a way of implementing the channel model providing a good way for repeating the experiments over exactly the same channel conditions and consuming very less execution time in Opnet.

Comments on the channel models

Intra-BSS simulation

1. I do NOT believe that the packet or frame level decisions on the whether the frame is in error is sufficient to capture the channel behavior

2. At the same time simulating channel at bit level is highly time consuming and IS unnecessary as a scheme similar to that I describe later can be used to achieve the same effect.

3. To arrive at a balanced model, I suggest that each frame is decided to be received or not based on SIR and the collision status AND errors within the frame are determined based on MARKOV model.

4. That is, if the SIR is above the pre-decided rx-SIR threshold AND if there are no collisions (“detected” at the receiver function in Opnet), the frame is received. Else the frame is dropped. If there are two frames that are being received, the frame with highest SIR is chosen and if it is above the pre-decided rx-SIR threshold, the frame is considered received.

5. The receive powers from all the transmit stations and the interface energy as perceived at the current receive station shall be used to compute the SIR of the frame being received. The shadowing effect of objects in between a transmitter and a receiver can be added into this as we go along.

6. The packet reception CAN NOT be decided based on a MARKOV model. This is because of the fact that if two PCs can coordinate their CFPs, then this model becomes invalid.

7. Within the frame’s duration, the MARKOV model is used to determine the bit error distribution. However, the original SIR that was used to receive the frame should be used to determine the distribution of ON and OFF states of MARKOV model. Additionally, the effects of interference and the fading that causes bit errors (random or bursty) are captured here as a random process with certain distribution. Again this is not done using bit level online simulation as described later. The MARKOV model and the interfaces defined in the two proposals from Sunghyun and Shantanu can be used here. 

I think this is what Wim also meant by the first conclusion in the last slide in his ‘comments file dated 6/15/2000’

Intra-BSS simulation

1. The channel model for overlap BSS is, in my opinion, is no different from the above except for the fact that the receive function in OPNET should also perform BSS-ID check to see if the frame needs to sent up or dropped.

2. All the devices receive frames from all the other devices irrespective of which BSS they belong to as long as they are within the radio range and the SIR is good.

3. This has the advantage of simple channel model while making all the devices to run receive events whenever there is a transmission from any one device leading to increase in event count as highlighted in Matt’s comments.

4. However, avoiding the inter-BSS frames and modeling them just as interference is, again in my humble opinion, highly distorting the effect of such inter-BSS disturbances.

5. In other words the disturbance caused by frames from a collocated BSS is NOT same as the disturbance caused by a microwave oven.

6. The inter-BSS frames must be received, their duration periods and NAV requests (in CF-params) must be obeyed as per current MAC rules instead of just backing off for a random time as it is done for the disturbance caused by microwave oven.

This keeps the channel model independent of whether there is one BSS or there are ten BSSs in the same physical location.

Comments on how to simulate the channel models

1. I think that the channel model described above can be implemented in the pipeline

2. The the SNR model can perform the SIR chack, described above for each reception and drop the frame if the SIR is below the pre-deceided threshold.

3. The BER model can perform the MARKOV model, taking into account the SIR as computed in the SNR model. Here the error/allocation can be arranged to be read from one of many files during the MAC simulation.

4. These files must contain the MARKOV model behavoir as error patterns for a particular SIR. For example, we can have a files for SIR=10dB and the file can be as long as 10 minutes of channel time. Each entry in the file can correspond to a small duration of channel time (like 32 bytes) and the entry itself being as simpe as how many bit errors are there in that duration of channel time.

5. The number of files and the corresponding SIRs must be decided within the group to arrive at a minimum set that makes most sense.

Advantages

1. Each file corresponding to an SIR is generated offline and hence takes very less time during the MAC simulation.

2. The files are stored for all future use. This way all MAC enhancements can be simulated and tested with EXACTLY same channel behavior. More files corresponding to other SIRs can be added at any time, if needed.

Issue to be resolved

The channel model can choose a file based on SIR. However, for the current frame whether the very next block of error pattern in the file is considered or the error pattern corresponding to the channel time in that file is considered is to be discussed and decided.
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