2004-11-08
IEEE C802.20-04/82

	Project
	IEEE 802.20 Working Group on Mobile Broadband Wireless Access 

<http://grouper.ieee.org/groups/802/20/>

	Title
	Channel models mix for IEEE 802.20 technology evaluation. 

	Date Submitted
	2004-11-08

	Source(s)
	Anna Tee 
1301 E Lookout Dr.,
Richardson, TX 75082
	Voice: (972) 761-7437
Fax: (972) 761-7909
Email: atee@sta.samsung.com

	
	Farooq Khan 
1301 E Lookout Dr.,
Richardson, TX 75082
	Voice: (972) 761-7929
Fax: (972) 761-7909
Email: fkhan@sta.samsung.com

	Re:
	IEEE 802.20 Call for Contributions

	Abstract
	One of the open issues in the evaluation criteria document is the lack of a channel model mix that can model the channel variation scenarios in a typical deployment, which can be used for proposal evaluation. 

	Purpose
	For discussion & adoption into 802.20 channel models document and/or evaluation criteria document.

	Notice
	This document has been prepared to assist the IEEE 802.20 Working Group. It is offered as a basis for discussion and is not binding on the 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.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and 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 802.20.

	Patent Policy
	The contributor is familiar with IEEE patent policy, as outlined in Section 6.3 of the IEEE-SA Standards Board Operations Manual <http://standards.ieee.org/guides/opman/sect6.html#6.3> and in Understanding Patent Issues During IEEE Standards Development <http://standards.ieee.org/board/pat/guide.html>.


Introduction

The lack of a channel model mix for technology evaluation has been an open issue as shown in the latest draft of the IEEE 802.20 evaluation criteria document [1]. In a recent conference call, a request has been made to the Channel modeling corresponding group for recommendations on an appropriate channel model mix. 
In this contribution, a few channel model mixes that are consistent with the current channel models [2] are proposed. 

Channel Environment Scenarios

In section 3.3 of the latest draft of the document: “Channel Models for IEEE 802.20 MBWA System Simulation” [2], the following scenarios for channel environments have been defined:
· Suburban Macro-cell
· Urban Macro-cell
· Urban Micro-cell
· Indoor Pico-cell
Option 1:

Based on the above four scenarios of channel environment, each simulated mobile user in the cell sites can be assigned a channel model with parameter values that are representative of the corresponding channel environment as described in Table 3.1 of [2].
In the original document for Spatial Channel Model [3], which is the basis of the IEEE 802.20 MIMO channel models document, the path delays for Macro cells are modeled as exponential distributions whereas those for the Micro cells are modeled as uniform distributions. 
i) Suburban Macro cell
According to the descriptions in Section 3.4 of [2] and Section 3.3 of [3], each user will be assigned a channel model which is generated based on the probability distribution with the parameters shown in Table 3.1 of [2]. Thus, a channel mix can be obtained by specifying a percentage mix of mobile user speeds. Fig. 1 shows a distribution of mobile user speeds that has been used in the evaluation of 3GPP HSDPA technology [4]. The distribution can be further simplified by a coarser quantization of the user speeds. The number of paths is 6 for this scenario, although it is noted that more than 6 paths may be necessary for signal bandwidths greater than 5MHz [3].
[image: image1.wmf]
Fig. 1
Probability Distribution of Mobile User Speed [4]
ii) Urban Macro cell

The number of paths in this case is either 6 or 11 as shown in Table 3.1 of [2]. So a mix channel model scenario should include a specific distribution of number of users with 6 or 11 paths, e.g., Table 1, in addition to the user speed distribution as shown in Fig. 1. 

	Number of Paths
	6
	11

	Fraction of simulated users
	0.5
	0.5


Table 1
Distribution of Number of Paths for users in an Urban Macro Cell
iii) Urban Micro cell

In this scenario, the number of paths for a simulated user can be either 6 or 11. The user can be in line-of-sight (LoS) or non-line-of-sight (NLOS) link with a base station. Different shadowing standard deviation and pathloss model are used for LOS and NLOS. A possible channel mix for this scenario is shown in Table 2. The same speed distribution as in Fig. 1 may be used.
	Number of Paths
	6, LOS
	11, NLOS

	Fraction of simulated users
	0.3
	0.7


Table 2
Distribution of simulated user channel characteristics in Urban Micro cells
iv) Indoor Pico cell
In the case of indoor pico cells, the number of paths is either 6 or 12. A simulated user may either be in LOS or NLOS link with the base station. A possible distribution can be found in Table 3. As a simulated user in the indoor scenario has a relatively high probability of low mobility or stationary (except in a gymnasium), a possible method is to simulate for Doppler frequency uniformly distributed between 0 to 10Hz.

	Number of Paths
	6, LOS
	12, NLOS

	Fraction of simulated users
	0.5
	0.5


Table 3
Distribution of simulated user channel characteristics in Indoor Pico cells
Option 2:
At the link level, the channel models that have been defined in the channel model document [2] include the following non-spatial-varying parameters:
Case-I: Modified Pedestrian A

· LOS - speed: 3 km/h; 4+1 paths

· NLOS - speed: 30, 120 km/h; 4 paths

Case-II: Vehicular A

· Speed: 30, 120, 250 km/h; 6 paths

Case-III: Pedestrian B

· Speed: 3, 30, 120 km/h; 6 paths

Case-IV: Typical Urban

· Speed: 3, 30, 120 km/h; 11 paths

Case-V: Vehicular B

· Speed: 30, 120 km/h; 6 paths

In this set of link level channel models, the path delays and the relative path power are set to fixed values, as compared to the exponential or uniformly distributed path delays in the system level channel models. 
In the phase I evaluation as described in [1], channel models for Case-III and V have been adopted or speed at 3 km/h and 120 km/h respectively. The simplistic simulation scenario in phase I assumed all users in the 19 cells has the same channel model and speed. While this may be beneficial for the purpose of calibration between the simulators used by different proponents, the scenario does not reflect a typical deployment environment. 
The following channel mix based on the link-level channel models with fixed path delays can be a compromise between the simple but unrealistic simulation scenario, and the more complex simulation scenario with random path delays for each mobile user as described in Option 1.
Two scenarios: Suburban macro cell and urban micro cell are used to represent the two typical extremes of deployment environment. The assumptions on user speed distribution, quantized to 3, 30, 120 and 250 km/h, for each scenario are shown in 
The probability of users for each channel power delay profile corresponding to each of the above speeds is then equally distributed. 

	User speed (km/h)
	3
	30
	120
	250

	Suburban macro cell
	0.08
	0.30
	0.6
	0.02

	Urban micro cell
	0.6
	0.36
	0.04
	0


Table 4
Assumption on mobile user speed for option 2 (TBD)
Scenario 1: Suburban Macro cells:
	Channel PDP Models
	I
	II
	III
	IV
	V

	User speed (km/h)
	3
	30
	120
	250
	3
	0
	30
	120

	Probability
	0.04
	0.15
	0.3
	0.02
	0.04
	0
	0.15
	0.3


Scenario 2: Urban Micro cells:
	Channel PDP Models
	I
	II
	III
	IV
	V

	User speed (km/h)
	3
	30
	120
	250
	3
	3
	30
	30
	120

	Probability
	0.2
	0.12
	0.02
	0
	0.2
	0.2
	0.12
	0.12
	0.02
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