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	This contribution proposes a possible approach for calibration of system-level simulation in the evaluation process of proposals for IEEE 802.20.
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Introduction

In the latest version of the IEEE 802.20 Evaluation Criteria Document [1], the section on calibration is still open. It is the objective of this contribution to propose a method in which simulators used by various technology proponents can be calibrated at the system level to enable a fair comparison of simulation results in the future. The calibration procedures/metrics specified in this contribution are intended to be as technology-independent as possible. As indicated in the Evaluation criteria document, calibration should be part of phase 1 of the evaluation process. The following text is proposed for adoption into section 6.1.2 “Phase 1 Calibration".
Proposed Text

6.1.2 
Phase 1 Calibration

Simulation assumptions:

The link budget in section 11 and the channel models adopted for phase 1 evaluation should be used in the calibration. 

6.1.2.1 Step 1:  Deterministic Calibration

The purpose of deterministic calibration is to assure that the basic configuration and layout of the simulation environment is coded in accordance with the evaluation criteria. The configuration of the simulation scenario is characterized by the following parameters:

· Base Station (BS) to BS distance: 2.5 km
· Path loss model as specified in the channel model document for suburban macro, urban micro cells etc
· For the forward link, maximum C/I = 30 dB , where C/I is defined as the ratio of carrier traffic power to the total interference and noise power at the receiver
· Mobiles are dropped in deterministic location in each sector. For instance, 3 mobiles in each sector, located at the two corners and in the middle of the sector determined by the middle pointer of the sector triangle

· A single antenna for BS and for MS, respectively.

Results of C/I for each mobile is plotted in a spread sheet, for which a common definition of numbering scheme need be set. Such a number scheme could be, for example: a=index of the sector (0,1,2…,57) , b=index for location within the sector (0,1,2 in counter clock-wise, in case of 3 mobiles per sector)

This calibration shall be performed for both uplink and downlink.
6.1.2.2. Step 2:  Monte Carlo Simulation I

After the deterministic calibration succeeds, the second step is to perform simple stochastic calibration. The random parameters will be added incrementally into the parameters assumed in 6.1.2.1:

· Lognormal shadowing standard deviation as specified in the channel models document; the actual fading value is generated at the beginning of the simulation and remain constant during the simulation.

· 10 users/sector at fixed locations
· No admission control

· Each user selects the sector with the best downlink long-term channel gain (i.e., excluding short-term fading) as the serving sector. 

· Full-buffer traffic model

· Maximum C/I = 30 dB , where C/I is defined as the ratio of carrier traffic power to the total interference and noise power at the receiver

· No soft handoff  for the calibration

· No power control on the downlink

· Perfect slow power control on the uplink with the same target received power for all users
. The user with the highest path and shadowing losses is allowed to transmit at the maximum power. The received power at the base station sector is then correspond to the target received power.
· Simulation duration : 10 seconds

· Time interval for fast fading channel update & (C/I) data collection: 40 ms for MS speed ~3 km/h, 1 ms for MS speed ~120 km/h.

As output, the cumulative distribution (CDF) plots of user C/I, for both Downlink and Uplink, shall be provided for comparison.

6.1.2.3   Step 3:   Monte Carlo Simulation II

More random variables can be added to the simulator:



Additional assumptions include:

· Uniformly distribute users in 19 3-sectored cells (assuming the wrap-around model specified in Appendix A), where area within 35m of radius around the base station is prohibited
· Base Station (BS) to BS distance: 2.5 km

· 
· 
· 30 users/sector

· 
· 
· 
· 
· 
· 
· 
· 
· 
6.1.2.2
Outputs for calibration

The simulation results from the calibration should include the following:

1. Cumulative distribution (CDF) plots of user C/I, for both Downlink and Uplink, at time = 0 (i.e., excluding short-term fading).
2. Cumulative distribution plots of user’s distance from the serving sector. Due to log-normal shadowing, a user may end up being served by a sector that is not geographically closest to it.

3. Spatial distribution of user C/I, i.e., a plot of C/I distribution as a function of users’ location in the 19 cells
4. Cumulative distribution plots of user C/I for both Downlink and Uplink, at the end of the simulation, including all the C/I samples collected over the simulation duration.
5. Relative uplink inter-sector over intra-sector received power (f). Define
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 , where Ior is the average received power from intra-sector users and Ioc is the average received power from users outside the sector. The contribution from thermal noise is excluded from the calculation. All users are given the same system resources on the uplink.
6.1.2.3
Further calibration 
The traffic models should be calibrated by plotting and comparing the CDF of packet sizes, inter-packet arrival times and related traffic model parameters, before the start of evaluation based on those models.
Depending on the process of technology evaluation and selection, further calibration may be defined during the evaluation process, e.g., by using a common set of link-level performance curves [2]. 
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� Perfect slow power control is equivalent to channel-inversion power control, excluding short-term fading.


� Perfect slow power control is equivalent to channel-inversion power control, excluding short-term fading.





�Lognormal: any correlation between BS sectors; (check)


10 users/sector => 570 users for 57 sectors in total - specify -> David - re-word as the locations will be specified in a file.


Remove maximum power constraint, set target received power at BS to "receiver sensitivity+x dB" => all sectors with equal received power
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