3GPP-3GPP2 SCM AHG

SCM-114



February 27, 2003


3GPP-3GPP2 SCM AHG

SCM-114



February 27, 2003



Title:
SINR Computation and RAKE Receiver Performance  Evaluation in Wideband System Simulations

File:
SCM-114-LUC-SINRCalc_RakePerf.doc

Source:
Lucent Technologies

Date:
February 27, 2003

Notice

©2002 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 authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© 2002, 3GPP Organizational Partners (ARIB, CWTS, ETSI, T1, TTA, TTC).

All rights reserved.


1 Introduction

This is a follow-up contribution to [5] that described a general-purpose receiver and the method for calculating the SINR quantity. Here, we provide an update on the SINR expressions that incorporate the noise coloring. Also, the proposed approach is targeted for use in RAKE receivers. We further propose the steps needed to implement this receiver which constitute a ray mapping procedure from the SCM model to finger assignment. Simulation results are also shown to illustrate the behavior of the ray mapping method. 

The use of the method, although not intended to be restrictive, will offer uniformity across companies in the implementation of the temporal behavior of the SCM. It is proposed that this method be adopted by the SCM group for evaluation purposes.   

2 Implementation of RAKE Receiver

Following from the definitions in [5] and expressions in Section 2 therein, a simplification of those expressions was given and is repeated here for clarity. The resulting SINR expressions are updated here to include the noise coloring, as shown below.

We define a set of 
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 denotes the pulse shaping filter response as described in [5]. We also define a set of 
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All the above matrices can be pre-computed and stored at the beginning of the simulation. 

During simulation, for a given channel realization, we construct the multipath channel vector 
[image: image16.wmf]T

L

k

k

k

k

h

h

h

h

]

,

,

,

[

,

2

,

1

,

L

=

 and the space-time coefficient vector 
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 for each receive antenna 
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. The signal and interference plus 

noise energies can then be computed using the following expressions,
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where 
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3 FINGER ASSINGMENT AND Simulation Studies

Further details are given here for the finger assignment method for evaluation purposes. Two additional intermediate steps (Steps 5a, 5b) are proposed to be inserted in the SCM-Text step procedure:

Step 4: Determine random delays for each of the N multipath components.  

Step 5: Determine random average powers for each of the N multipath components.

Step 5a: Determine finger positions 
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, common to all receiver antennas. Calculate the local maxima of the channel convolution that include the transmit and receive filters. Valid local maxima are only those who satisfy both of the constraints below: 

(a) A local maximum must be within 14dB from the highest local maximum. 
(b) No two consecutive local maxima can be temporally located less than a chip interval apart (i.e. local maxima within a chip interval away from a previously selected maximum are ignored)
 Step 5b: Calculate the power contribution of each of the N paths to each finger assinged.

Simulation results for the 3GPP framework are provided that illustrate the performance of this method. It is assumed that the transmit and receive filters are root raised cosine with roll-off factor 0.22 and 16x chip oversampling. The probability of number of active fingers is shown for the three NLOS channel scenarios in Figs, 1,2,3. The results are also compared against (a) the nearest neighbor approach described in [1], and (b) against the consecutive bin method where plain binning of paths into consecutive chip intervals takes place. Statistics are collected over 2000 runs for each channel scenario. 
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Figure 1. Finger probabilities for urban micro, NLOS
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Figure 2. Finger probabilities for urban macro, NLOS
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Figure 2. Finger probabilities for suburban macro.

4 Conclusions

As can be seen from the simulation results, significant differences exist in the number of fingers assigned between the flexible and nearest neighbor methods shown. The herein proposed method describes more accurately a realistic receiver implementation. We recommend that the proposed method be adopted by the SCM-AHG for system simulations. The adoption of a single ray mapping method will facilitate a uniform across companies treatment and lead to more accurate system level evaluation of proposals.  
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