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1. introduction

In order to compare the performance of various algorithms for HSDPA, including advanced transmit diversity, beamforming, and MIMO techniques, it is critical that WG1 agrees on a common spatial channel model that adequately describes the typical operational envionments.

2. Summary of discussion

Discussions among representatives from TI, Nortel, Nokia, Qualcomm, Lucent, Motorola resulted in the following:

1. A small set (~4) of channel types should be agreed upon so that the total number of simulation cases is manageable.

2. The channel types should be defined by two sets of parameters: antenna configurations (e.g., antenna spacing, polarization characteristic, antenna element responses in terms of antenna element orientation and radiation pattern) and environmental configurations (e.g., number of paths, delay power profile, power azimuth spectrum distribution per path for both Node B and UE, RMS delay spread, angle of arrival per path). 

3. If a channel type is specified by both the antenna and environmental configurations, then it can be represented by a set of path specific Node B and UE correlation matrices derived using the scattering technique described in [1] or computed analytically plus a path specific Doppler spectrum that can be derived from the power azimuth spectrum at the UE, the direction of the UE motion, and the antenna configuration at the UE. This set of path specific correlation matrices and path specific Doppler spectra could be determined a-priori in that case. Otherwise, if the channel type is specified only by the environmental configuration, the path specific correlation matrices and the path specific Doppler spectrum would be dependent on the antenna configuration specified by the proponent and needs to be determined individually for use in simulations. In this latter case, a “reference antenna configuration” could be specified to serve as a baseline against which other antenna configurations are compared.

4. For MIMO link level simulations, it is sufficient to define the channel in terms of its Node B and UE correlation matrices for each path, the number of paths, the relative powers and delays of the paths, the maximum doppler frequency, and the Doppler spectrum for each path.

5. Two channel types have been agreed upon: a flat Rayleigh model with no spatial correlation and a pedestrian channel based on the ITU guidelines. These channel types are described in the following section.We propose that these channel types be approved and added to the MIMO TR. 

6. The remaining channel types should be agreed upon via correspondence on the 3GPP reflector. At least one channel type should be based on an indoor/outdoor channel as specified by the ITU. Also at least one channel type should be based on a non-uniform power azimuth spectrum at the UE and on distinct correlation matrices for different delays.

7. Additional channel types can always be added if measurements reveal that the existing set does not adequately represent a particular case which would be found in practice.

3. two proposed channel types

3.1 Flat Rayleigh channel

As a baseline case, we propose a flat Rayleigh channel with spatially uncorrelated channel coefficients. 

Environmental configuration

Number of paths
1

Relative path power (dB)
{0}

Delay (ns)
{0}

Implied Node B angle spread (degrees)
{360}

Implied UE angle spread (degrees)
{360}

Speed (km/hr)
3

Doppler spectrum
Classical

Antenna configuration

Node B
Not applicable

UE
Not applicable

Correlation matrices

Node B
Identity matrix

UE
Identity matrix

3.2 Pedestrian A channel

This channel is a generalization of the Pedestrian A channel specified by the ITU for 4 Node B and 4 UE antennas. The corresponding upper-left 2 -by- 2 submatrices of the correlation matrices can be used for 2 element arrays.

Note: Maybe we should align this with the delay power profile of one of the existing fading models used by RAN4 for their performance specifications (see Annex B.2.2 in 25.101) 

Environmental configuration

Number of paths
4

Relative path power (dB)
{0, -9.7, -19.2, -22.8}

Delay (ns)
{0, 110, 190, 410}

Implied Node B angle spread (degrees)
{5, 4, 4, 3}

Node B angles of arrival (degrees)
To be determined

Implied UE angle spread (degrees)
{360, 360, 360, 360}

Speed (km/hr)
3

Doppler Spectrum
Classical for each path

Antenna configuration

Node B
ULA, 4
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spacing

UE
ULA, 0.4 
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spacing

Correlation matrices

Node B
To be determined

UE
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for each path

To be verified
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