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1 Introduction

In RAN1#41, the first steps towards a common set of parameters were taken in the endorsed version of R1-050558 [1]. The common understanding in RAN1 is that a ‘generic’ MIMO channel shall be used in the initial simulation stages of the study and that the SCM [2] would be used in the later, more refined, simulations. 

The SCM provides a single unified spatio-temporal model for several environments such as suburban macrocell, urban macrocell, and urban microcell that are of interest to 3GPP. A general methodology and parameters for generating the spatial and temporal components are specified in the SCM. It represents the frequency-selective MIMO channel as a superposition of clustered constituents, which are specified in terms of powers, angles of arrival and departure, and time of arrival, which are specified stochastically. The SCM provides a good balance between realistic, experimentally verified, spatial and temporal channel models and modelling complexity.

Substituting a generic MIMO channel model for the more comprehensive SCM will, among other things, lose out on important inter-relationships between parameters such as the RMS delay spread, the angular spread at departure and arrival, and the lognormal shadowing. The generic MIMO channel’s primary aim is to speed up the system simulations. It should not lead to surprises later. Therefore, efforts should be made to ensure that the initial stages of the study are harmonized as much as possible with the later SCM-based studies. Such harmonization will help speed up the simulations and avoid, to the extent possible, unpleasant surprises in the later stages. 

This contribution attempts such a harmonization. To ensure this, the SCM document is used as a basis to arrive at the sets of values presented below for the generic MIMO channel. In many cases, the median/mean values of the parameters recommended by SCM are used. The text proposal also draws upon the general discussions and agreements that were arrived at in the extensive discussions on MIMO that took place before Release 6[3][4].  

2 Generic MIMO Channel Parameters

Given that the TU is a preferred candidate for initial simulations, the urban macro environment is used as the basis. Other possible candidates are suburban macro and urban micro, for which similar generic channels can be proposed.  The general parameter table (Table 5.1 in [2]) for the environments is used as a basis.   

Table 1: Generic MIMO channel parameters based on SCM
	Parameter
	Value (urban macro)

	Reference relative distance between BS antennas
	0.5 or 4

	Reference relative distance between UE antennas
	0.5

	Number of paths (N)
	6

	AS at BS (Gaussian distribution)
	σAS,BS  = 80 or 150

	Per-path AS at BS (fixed)
	20
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	BS per-path AoD distribution 
	Gaussian distribution

(
[image: image2.wmf]BS

AS

AS

AoD

r

,

s

s

=

)

	AS at MS (Gaussian distribution)
	(AS, MS = 680

	Per-path AS at MS (fixed)
	350

	MS per-path AoA Distribution
	Gaussian distribution (σn,AoA)

	Mean total RMS Delay Spread 
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	Time delays for the multipath components (t1,…,tn)
	FFS (consistent with 
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	Average powers for the multipath components
	Pn = exp[-(rDS - 1)(tn – t1)/(rDS σDS)]

	Spatial correlation model
	Kronecker model


To model the angle spread accurately, the SCM models each path as a sum of 20 sub-paths, whose angles of arrival and departure are pre-specified (Table 5.2 in [2]). Alternatively, the Kronecker [5][6] model provides a simpler alternative to handle spatial correlation in the generic channel model. 

The distance dependence of angle spread is not modeled in the SCM for the sake of simplicity. The LOS is not present for urban macrocell environment.

2.1 Other parameters that affect the MIMO channel

In addition to the above generic parameters that set up the MIMO channel, parameters such as the MIMO antenna geometry, BS and MS relative orientation, etc. need to be specified. 

As in the SCM, a uniform linear array (ULA) is used as the reference. By varying the relative antenna spacing, different spatial correlation scenarios can be captured. 


Table 2: Other parameters that affect generic MIMO channel model

	Parameter
	Value

	MIMO antenna geometry
	Uniform linear array (ULA)

	BS antenna array orientation
	00

	Direction between MS and BS (LOS direction)
	FFS

	MS antenna array orientation
	Uniformly distributed 

	MS velocity vector orientation
	Uniformly distributed


The UE velocity depends on the scenario being simulated. The per-path short-term fading follows the Jakes spectrum model.

2.2 Parameters related to MIMO scheme evaluation
Table 3: MIMO issues for achieving alignment
	Issues
	Details

	MIMO feedback
	Error rate: 10%

Number of bits: FFS

Delay: FFS


The feedback error rate used is the same as used in HSDPA evaluations. The typical value is 4%. 

3 Summary

This document attempts to harmonize the generic MIMO channel that will be used in early studies with the more general and comprehensive spatial channel model that will be used in later, refined system simulations. Several parameters that are to be specified were identified. The suggested values are based on the parameters used in the SCM. Simplifications to the SCM model were made to enable a fast generic channel model suitable for initial system simulations. 
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� The Doppler spectrum is a function of  the direction of velocity, relative orientation of MS with respect to BS, per-path AS, and AoA at the MS.
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