3GPP/3GPP2 Joint Spatial Channel Modeling Adhoc SCM-108

February 13, 2003, Teleconference 1(4)
Title: MMSE Appendix Text with Ray Mapping
File: SCM-108_MMSE_Text_with_Ray_Mapping.doc
Source: Motorola
Date: February 13, 2003
Notice

©2003 Third Generation Partnership Project Two (3GPP2). All rights reserved. Permission is granted
for copying, reproducing, or duplicating this document only for the legitimate purposes of 3GPP2 and
its organizational partners. No other copying, reproduction, or distribution is permitted.

Copyright Notification

No part may be reproduced except as authorizedritemw permission.
The copyright and the foregoing restriction extemdeproduction in all media.

© 2003, 3GPP Organizational Partners (ARIB, CWTESETL1, TTA, TTC).
All rights reserved.



3GPP/3GPP2 Joint Spatial Channel Modeling Adhoc SCM-108
February 13, 2003, Teleconference 2(4)

1. SUMMARY

This contribution provides revised text for the MMSE Appendlifound in the SCM text [1].
The major revision is the inclusion of a ray mapping procedwedan [2]. In addition, some
minor editorial revisions are provided for clarity. Cbas to the current text are indicated in
red.

2. REVISED TEXT FOR MMSE APPENDIX A

The following text is a preliminary description of the MM$&ceiver. The receiver designs
described here arexemplary receiver structures only, for use in calibrasind assessing link
and system performance; their use is not implied as mawydatoany present or future receiver
minimum performance requirement.

This procedure generates SINR values at the output of ar IMMSE receiver for a single
instant in time.A single user’s traffic channel is modeled per sector in trasngie.

Sep 1. Given the space-time propagation model and transmitter state, form a channel
(expressed here as one or more convolution matrices) relating all transmitting sources and
receive antennas from every sector in the system.

At the UE, the received samples are represented as a column vector,
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whereM is the number of receive antennas at the UE, Ming the number of received

symbols per antenhaThis received time-space vector is related totthesmitted symbols
as follows:
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where G, 1 <i <M, 1<j<Jare Toeplitz convolution matrices defining the atan

between thei-th receive antenna and theh transmitted data streanx’is the j-th
transmitted data streafa vector of complex symbols] is the total number of data streams
in the system, and is the vector of noise samples. Thel data stream is the primary data
stream intended for the user. Tjhh data stream can be a transmission from anfanieg
base station, another sector of the desired baserstor another data stream intended for the

! Actually, this is the number of received samplesantenna, if more than one sample per symballisated.
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desired user (which is considered interference to the prideta stream). If the composite
channel response is limited t© samplesfor all transmitted streamghen each of the
convolution matrices has rows by N+K-1) columns,

') g'K-) - g’® o 0 = 0
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and g'” is the vector of discrete channel samples of keigt The channel samples can be
expressed as:

() = 3 ) ts(m-D) T, - ).

1=1

whereTs is the receiver channel sampling interval (intebhetween MMSE taps, either equal
to the chip interval or half of the chip intervah{) and !}’ are the complex amplitude and

delay of thd-th ray for thd-th receive antenna and thth transmitted data stream, and

S(t) = 5, (1) O s, (1),

wheres,(t) is the continuous time version of the transnitefj andsy(t) is the continuous
time version of the receive filter. Since the ohEsIrdelays,rifﬂ), are quantized to the nearest

1/16th chip interval, a discrete-time versionsij (with 16 samples per chip) can be stored
and accessed in an efficient implementation.

Note that in the above formulation, the veckohasM(N+K-1) rows, and thus, it is longer
than the received vector, Also, the vectoix will be interleaved with zero values if a
fractionally-spaced approach with more than oneived sample per symbol is used.

Sep 2: Using the above channel, produce an estimate of the channel.
6 =g + g,

where Ag"” is a vector representing the channel estimaticor éor thei-th receive antenna

and thg-th transmitted data stream. The estimation a@srdue to noise and interference in
the pilot channel and can also be due to the chastienator’s inability to track a fast fading
channel.

Sep 3. Using the estimated channel, compute the SNR per data stream at the output of the
MMSE filters.
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where

J
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Q. is an estimate of2,, d =maxX{[(N -K)/2]+K,K), f,is thed-th column of G,

J

is thed-th column of( G| containing channel estima@, x(d) is thed-th element

(desired symbol) of th&'” data stream vector, ariNR, represents the SINR for tleh

transmitted data stream in the system. In thisngk@, the primary data stream sent to a user
will bej = 1. In a MIMO system where multiple data streare sent to a single user, the

second stream could pe 2, etc.
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