| 2007-05-10 IEEE C802.16m-07/099r2

Project IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.0rg/16>
Title Comments on Mobility Modeling in Draft IEEE 802.16m Evaluation Methodology Document
(Section 9.1)
Date 2—99—7—94—3i
Source(s) Rob Nikides Robert.Nikides@motorola.com
Fan Wang fanw@motorola.com
Motorola
Re: Call for Comments and Contributions on Project 802.16m Evaluation Methodology, 2007-04-09
This document highlights several areas where the Evaluation methodology is not adequately defined for mobility
Abstract analysis, proposes modifications for some and suggested course of action for mobility environment definition.
Purpose Propose changes to mobility movement and RF environment modeling in Section 9.1.
. This document has been prepared to assist IEEE 802.16. It is offered as a basis for discussion and is not binding on the
Notice contributing individual(s) or organization(s). The material in this document is subject to change in form and content
after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.
The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and
Release any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE
Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to
permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also
acknowledges and accepts that this contribution may be made public by IEEE 802.16.
The contributor is familiar with the IEEE 802.16 Patent Policy and Procedures
Pat_ent <http://ieee802.0org/16/ipr/patents/policy.html>, including the statement “IEEE standards may include the known use of
Policy and patent(s), including patent applications, provided the IEEE receives assurance from the patent holder or applicant with
Procedures respect to patents essential for compliance with both mandatory and optional portions of the standard.” Early disclosure

to the Working Group of patent information that might be relevant to the standard is essential to reduce the possibility
for delays in the development process and increase the likelihood that the draft publication will be approved for
publication. Please notify the Chair <mailto:chair@wirelessman.org> as early as possible, in written or electronic form,
if patented technology (or technology under patent application) might be incorporated into a draft standard being
developed within the IEEE 802.16 Working Group. The Chair will disclose this notification via the IEEE 802.16 web
site <http://ieee802.0rg/16/ipr/patents/notices>.



http://ieee802.org/16
mailto:Robert.Nikides@motorola.com
roger
Cross-Out

roger
Replacement Text
2007-05-10


| 2007-05-10 IEEE C802.16m-07/099r2

Comments on Mobility Modeling in Draft IEEE 802.16m Evaluation
Methodology Document (Section 9.1)

Rob Nikides and Fan Wang
Motorola

Draft IEEE 802.16m Evaluation Methodology section 9.1 identifies an optional simplified mobile
modeling environment. The proposed model further defines a relatively rich set of metrics to be
collected on failure and delay characteristics. Unfortunately, the simplified mobility model contained
within the Draft is inadequately specified to produce repeatable and comparable simulation results to
conduct an evaluation. The remainder of this document will highlight several of these key areas and
propose solutions.

1.0 Mobility, User Movement, and Initial User Placement

The model of 9.1 defines two travel segments (9.1.2.1 and 9.1.2.2) and limits statistics collection to the
center cell for HO operations. Section 9.1.1 further suggests that only a single user per simulation drop
is used to collect the array of statistics identified in sections 9.2.1 through 9.2.6. Several problems exist
with this technique, of which two are outlined below:

e System is under sampled geographically

e To generate enough HO samples to be statistically significant, the user would have to traverse the stated
trajectory many times. Since the path is the same, the failure statistics would be dominated by a very
limited sample set of log-normal behaviors. The end result can significantly skew the end HO related
statistics to either good or bad extremes. This fundamentally results in the inability to compare results
from different vendors reliably

At the other extreme of modeling mobility is random walk, Brownian type motion. This technique
requires a moderate set of variables to determine the behavior, adding to complexity. An approach that
falls between these two extremes is described in the following section and is a proposal for section 9.1
of the evaluation methodology. The proposal uses multiple MSs traveling in random directions and
speed to alleviate the problems noted.

Current section 9.1 also describes a generic pathloss scenario for the two defined trajectories. Lacking
in this description though is specifics on how the parameters angle of arrival, delay spread, and
shadowing are modulated as the user moves through the environment. The text instead refers to the RF
modeling contained elsewhere. Unfortunately, the RF modeling specified is tailored to the methodology
of dropping a user at a location and calculating a set of parameters for the user at the location.(see Step 3
on pg. 34 and Appendix A.) The currently specified models only define the relative correlation between
BSs and correlation between angle spread and shadowing.

In summary, we propose_to add the following two sections to model mobility and RF for handover.

2.0 Mobility

The following sections describe the initial placement and movement for mobile users with in the
simulation environment. Users are uniformly placed over the simulation environment and given a
random trajectory and speed. The parameters selected remain in effect until a drop is completed.
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2.1.1 Mobile Placement

A TBD number of MSs are uniformly placed within the 19 cell, wrap around simulation space defined
within Appendix G.

2.1.2 Trajectory

A dropped MS is assigned an angle of trajectory at the beginning of a call. The assigned angle is picked
from a uniform distribution across the range of 0-359 degrees in one degree increments. The angle of
zero degrees points directly North in the simulation environment.

Movement of the MS is established by selecting a random speed for the users according to profiles in
section 4.3.1 such that the population of MS users meets the desired percentages. The MS remains at
the selected random speed and direction for the duration of the simulation drop. When a MS crosses a
wrap around boundary point within the simulation space, the MS will wrap around to the associated
segment identified within Appendix G, continuing to keep the same speed and trajectory. Figure 1
depicts an example of the movement process.

Trajectory
angle

denote paired wrap around boundary segment.
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3.0 RF Modeling for Mobility

The second part of this proposal is to generate an RF model that reflects the transitional behavior of a
real system, including de-correlation distance and the already modeled site to site correlations. One
method to accomplish this is through a set of planes, with each plane representing the environment of a
given site and/or sector over the simulation space. The planes are divided up in a uniformly spaced grid,
using the de-correlation distance to define the desired spacing of sample points. Each point on the grid
represents a triplet of angle spread, delay spread, and shadowing parameters. MS locations between the
grid points are interpolated. The shadow values are then applied over the defined pathloss models. A
visual representation of the model appears in figure 2.

AS() - Angle Spread
DS() - Delay Spread
SH() - Shadowing

{AS(),.DS(),SHO}

Figure 2 — Simplified representation of plane based approach to RF environment modeling

In addition to the plane representation, a distance_traveled_for_update parameter is also supplied to
quantize the RF update interval (based upon distance traveled).

Propose adding following text in Section 9
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Multiple mobiles MS model

Similar as a system simulation setup described in Section 2, a 19-cell system could be adopted for a
multiple mobile MS model. In this model, multiple mobile MSs are uniformly placed over the
simulation environment and given a random trajectory and speed. The parameters selected remain in
effect until a drop is completed.
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Mobile Placement

A TBD number of MSs are uniformly placed within the 19 cell, wrap around simulation space defined
within Appendix G.
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Each MS is assigned an angle of trajectory at the beginning of a call. The assigned angle is picked from numbering

a uniform distribution across the range of 0-359 degrees in one degree increments. The angle of zero
degrees points directly North in the simulation environment.

Movement of the MS is established by selecting a random speed for the users according to profiles in
section 4.3.1 such that the population of MS users meets the desired percentages. The MS remains at
the selected random speed and direction for the duration of the simulation drop. When a MS crosses a
wrap around boundary point within the simulation space, the MS will wrap around to the associated
segment identified within Appendix G, continuing to keep the same speed and trajectory. Figure 3
depicts an example of the movement process.

Trajectory

Figure 3. - 19 cell abbreviated example of MS movement in a wrap around environment. Blue lines
denote paired wrap around boundary segment.
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Propose adding following text in Section 4, in a sub-section regarding

shadowing factor modeling
For each base station, a plane of a uniformly spaced grid is generated as shown in Figure 4. The

distance between closest nodes in the grid is the pre-defined de-correlation distance. Each node on the
grid represents an independent shadowing factor. For a case of spatial channel model, the angular
spread and the shadowing factor on a node should be generated jointly according to Appendix-A. For a
case of non-spatial channel model, the shadowing factor on a node should be generated according to
comment-086. For a mobile location, either from a random drop or a result of mobility, the shadowing - {FO’ma“Edi Highlight
factor from the mobile to a base station should be calculated by linearly interpolating the shadowing
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factors of the closest four nodes on a corresponding plane in Figure 4.

)

SH() - Shadowing
|
tsHOQY _ -~ -{ Deleted: As(.DS},
I

I
i
I
!
1

BSn

!
|
|
PR ‘[Formatted: Body Text ]
””””” T { Formatted: Font: 12 pt, Not Bold, }

Not Italic, Font color: Auto

Figure 4 — Simplified representation of plane based approach to RF environment modeling,




	1.0 Mobility, User Movement, and Initial User Placement 
	2.0 Mobility
	2.1.1 Mobile Placement
	2.1.2 Trajectory


	3.0 RF Modeling for Mobility     
	Multiple mobiles MS model
	Mobile Placement
	Trajectory



