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802.19 Document Template Instructions

To properly identify your Word document as an IEEE 802.19 Submission

there are 5 steps that you must complete, and 9 data fields that you must fill in.

Step 1. Obtain a document number (has the form yy/xxxx).

Step 2. Title page (above) - fill in the document subject title text, full date (in the ISO 8601 format of YYYY-MM-DD), the full author(s) details and the abstract text (a total of 4 data fields).

Step 3. Menu select File, Properties.  Fill in the 5 data fields:


Title field = document designator



example
"doc.: IEEE 802.19-05/9876r0"         , or 





"doc.: IEEE 802.19-05/9876r2"


Author field = first author’s name


Company field = first author’s company name


Keywords field = venue date (month year, e.g. January 2007)


Comments field = first author, company

Step 4. Update the header and footer: To do this, menu select View, Normal, then menu select View, Page Layout (called View, Print Layout in some versions of Word).  Switching the view of the document automatically updates all fields in the header and footer.  Save the file with the final headers and footers.

Step 5. Delete this page of instructions.

MS Word Submission Preparation Summary:

Things to do:
5

Fields to fill in:
9

Recommendations:

a) Always create a new document using the template, rather than using someone else's document.

b) For quick and easy creation of new 802.19 submissions, place the 802.19 template files in the template folder area on your computer.  Typical locations are:


c:\Program Files\Microsoft Office\Templates\802.19
or,


c:\Documents and Settings\User Name\Application Data\Microsoft\Templates\802.19
To create a new submission, menu select File, New, then select the appropriate 802.19 template file.

c) When you update or revise your document, remember to check all 5 fields in step 3 for the correct values and follow steps 3 through 4 again to ensure that the header and footer are updated with the revised field values.

Problem Statement
Efforts are currently underway in 802.19 to estimate the effects of WiMAX and WiFi coexisting in a single channel, with particular interest in operation in the non-exclusively licensed 3650MHz band.

The current method for throughtput estimation in the presence of such co-channel interferences is based on a rudimentary model of the PHY, the MAC and the channel.

One determinant of the throughput is the method by which the transmission data rate (the modulation) is set by the transmitter. The WiMAX (802.16) and WiFi (802.11) standards stipulate a constrained set of modulation and coding rates, plus the standards describe fields in the data frame to communicate the chosen of the rate between Tx and Rx in 802.11 and between BS and SS in 802.16.
The selected combination of modulation and coding rate is comonly labelled by a step number in the Modulation and Coding Scheme (MCS). The step number uniquely determines the constellation size (e.g. one of BPSK, QPSK, 16QAM, 64QAM) and the FEC coding rate (e.g one of. 1/2, 2/3,  ¾, 5/6, 7/8)  for a given connection.

In the case of an 802.11 device, the transmission rate is determined by the transmitter (STA and AP). The MCS table is XXXX.
In the case of an 802.16 device, the transmission rate is determined by the base station (DL and UL). The MCS table is XXXX.
The algorithm by which the rate is chosen considers factors such as the link SNR, SIR and collisions, and as such it has influence on the observed throughput in a coexistence simulation.

Current State
The current algorithm for determining the data rate in a link is based on the instantaneous SNR. Each MCS step is associated with a required SNR according to table XXXX, which includes a margin of 10dB (TBD) for frequency selective fading. The algorithm for selecting the rate simply picks the highest possible rate that is sustainable under the given SNR.
The short comings of this algorithm are as follows:

1. The instantaneous SNR (iSNR) for a given packet (WiFi) or frame (WiMAX) is known in a simulation environment but not known in a real deployment because the SNR as seen by the receiever is cannot measured by the transmitter

2. The instantaneous SNR can vary from packet to packet due to varying multi-path fading. Usually simulations select a fixed rate based on an average SNR

3. The rate that can be supported on a link depends on the SNR and collisions. Collisions are short-term outages or short term occurrences of high levels of interference. When a packer error occurs in the receiver, in practical cases it is not evident to the transmitter whether the error was caused by noise induced random bit errors or by a collision.
As a result, the iSNR based algorithm likely provides a very optimistic view of the actually attained rate. It does however provide insight in the maximum obtainable rate for a link at a given SNR, interference level and collision statistics.
Proposed Solution

The proposed refinement to the MCS selection involves adding a realistic algorithm that anticipates the presence of collisions while it does not necessarily detect the difference between a collision and a random error.

The intent of this algorithm is to adjust the MCS in the transmitter based on whether the frame or packet was received with or without error at the receiver. To emulate the commen implementation whereby the receiver cannot distinguish between a random error and a collision, the algorithm takes this into account and first retries at the same rate before resorting to lowering the rate. The underlying assumption is that collisions occur often enough –yet not always- to assume that the failed transmission was possibly due to a collision rather than a random error.

The following algorithm attempts to better model a dynamic aspect to the rate selection:

1. Start with a selected MCS  M=M_start (perhaps based on the expected SNR)
2. Perform a transmission
3. If the transmission was successful,
 increase the MCS to M=M +1 for the next packet. 
Else, (the transmission failed) repeat the transmission at the same MCS and increment a repeat counter N=N+1
4. If the repeat counter reaches a maximum repeat count N_max, 
reset the counter to N=0 and step down one MCS level to M=M -1

5. Go to step 2

In a further refinement of the model, the packet length (WiFi) or frame occupation (???) (WiMAX) shall vary depending on the selected MCS in order to maintain a constant goodput (payload data bits per second). This implies that as the MCS is lowered, the channel occupation is lengthened in time.
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