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1 Introduction

[ Editor’s notes: This document provides the pr@abareas of focus and the scope of the performance
evaluation methodology document for multihop systeihe titles provides here provide a guidelinettier
required inputs and various contributions can besobdated into this document as the document egolv
The objective is to discuss the organization ofe@uation methodology document and to allow pgodints
to contribute to the document with focus.]

1.1 Objective and Scope

The purpose of this document is to provide a séefihitions and assumptions, and a general frameWoo
simulating multihop relay systems to arrive at egsivide voice, data, video or mixed data, voicdeui
performance on the forward and reverse links.

First, a framework of the document is provided veitime initial views on the overall simulation compaots.

Channel models, antenna patterns and traffic mogleind performance metrics have been provided under
separate contributions which could later be integtanto this document [3][4].

1.2 Simulation Overview and areas covered by this document

Determining voice, video and high rate packet dgtsiem performance requires a dynamic system siiowila
tool to accurately model feedback loops, signa&ray, protocol execution, and random packet arrival
multipath-fading environment. The packet systermusation tool will include Rayleigh and Rician fadimand
evolve in time with discrete steps (e.g. time st@p& ms, 5 ms and 10 ms). The time steps nebd tmall
enough to correctly model feedback loops, latenseseduling activities, and measurements of tbpgsed
system. The simulator should be able to evaluagérformance with and without multihop, and maspare
the multi-hop performance with other methods ofarage and throughput improvement. Various compaenent
of the simulation are illustrated in Figure 1.
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Figure 1 Simulation Components and Overall Methodalgy

The simulations could be done at two levels. A kwiew of system performance is obtained usingduktue
analysis (e.g. assuming availability of sufficiamiount of traffic at each node point which doesrezd
realistic traffic models). The second set of sirtiales is done with realistic traffic (non- full que).

The full queue analysis is indicative of the acfpaiformance and useful to carry out quick perforoea
evaluations in the initial design validations. Theension to realistic traffic model increases claxipy of the
simulations and it increases the simulation ruretirlowever, it produces results that are more aitlie of the
actual performance in practice.

1.3 Multi-Cell Layout

In figure 2 below, a network of cells is formed it clusters and each cluster consists of 19 cBlépending
on the configuration being simulated and requinegbot, the impact of the outer 7 clusters may liawted.
In those cases, only 19 cells and associated relaysdhe modeled. These cases are identified ingbions

below.

For the cases where modeling outer-cells are nageks accuracy of the results, the 7 cluster nekvean be
used. However, the six of the seven clusters atevjttual clusters repeating the middle clusteitsn
surroundings as shown in the figure. This way $athon run time and memory requirements will beuesh
and more accurate results can be obtained.
Each cell with generic hexagonal grid is separ&te®isectors, each is formed by a panel directiantgnnas.
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Figure 2 Multi-cell Lay out and Wrap-around Example

1.3.1 Obtaining Virtual UE locations

The number of UEs is predetermined for each sesfoere each UE location is uniformly distributethe TUE
assignment is only done in the cluster-0 from whkeedecided UEs are replicated in the other sigters. The
purpose to employ this wrap-around technique, ddwidiscussed in later section, is to easily nhttake
interferences from other cells.

1.3.2 Determination of Severing Cell for Each UE in a wrap-around multi-cell network

The determination of serving cell for each UE igiea out by two steps due to the wrap-aroundlagthut;
one is to determine the shortest distance cekéoh UE from all seven logical cells, and the oth¢o
determine the severing cell for each UE based erstitongest link among 19 cells related to the-pizgk and
shadowing.

To determine the shortest distance cell for eachthi=distances between the target UE and all dbgiells
should be evaluated and select the cell with atesbdistance in 7 clusters. Figure 2 illustratesxample for
determination of the shortest distance cell forlitie between UE and cell-8. It can be seen thaickl-8
located in cluster-5 generates the shortest disthami between UE and cell-8.

To determine the severing cell for each UE, we rieatbtermine 19 links, whereby we may additionally
determine the corresponding path-loss, shadowidgransmit/receive antenna gain in consideration of
antenna pattern. The serving cell for each UE shofier a strongest link with a strongest receil@d)-term
power. It should be noted that the shadowing erpegd on the link between UE and cells locatedfiardnt
clusters is the same.



2006-05-01 IEEE C802.16j-06/023

2 Channel Models

[ Editor’s note: Details of relay to UE, base to diid base to relay channel models are provide®]|[i8][4][5].
]

2.1 Base to relay propagation modeling
2.2 Base to UE propagation modeling
2.3 Relay to UE propagation modeling

3 Traffic models
[ Editor’s note: A proposed set of metrics is sutbedi [6] ]

3.1 Forward link Services
3.2 Reverse Link Services
3.3 Higher layer modeling and network modeling

4 Performance Metrics
[ Editor’s note: A proposed set of metrics is sutbai [7] ]

4.1 Single-user performance metrics

4.2 Multi-user performance metrics

4.2.1 Fairness Criterion
4.2.2 Multihop system spectral efficiency
4.2.3 Output metrics

4.2.4 Statistic collection



2006-05-01 IEEE C802.16j-06/023
5 Evaluation Methodology

5.1 Forward link evaluation

5.1.1 Full queue evaluations

5.1.2 Non-full queue evaluations

5.2 Reverse link evaluation

5.2.1 Full queue evaluations

5.2.2 Non-full queue evaluations

5.3 Comparison of multihop solutions with the other solutions that provide
additional base stations

5.3.1 Full queue evaluations

5.3.2 Non-full queue evaluations
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