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1. Introduction 

This document proposes text for inclusion in TR 36.814, describing the Effective IoT measure originally described in R1-092868.

2. Text Proposal

The following text is proposed to be inserted after Section A2.1.7 in Appendix A in TR 36.814 v1.1.1.

-------------------Start of text proposal -------------------------------------------
A2.1.8 Effective IoT

According to the ITU evaluation guidelines [4] an IoT (Interference over Thermal noise) measure reflecting the ‘effective’ interference received by the base station should be used. No definition of this measure is provided however. This section contains a simple effective IoT measure, taking the interference suppression capabilities of the receiver into account.

A linear receiver, e.g. an MRC or MMSE, with M antennas is assumed. The received signal at antenna m is 
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where hm is the channel between the (single) transmitter and receive antenna m, x is the transmitted symbol, em is the sum of the interfering signals (e.g. aimed at other users), and nm is the thermal noise at antenna m. The receiver processing constitutes of estimating the transmitted symbol x by appropriately weighting the received signal at each antenna with a complex-valued weight wmH, and then summing the weighted signals. The sum-weighted output signal is given by
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Alternatively, using vector and matrix notation, where bold variables are column vectors spanning the antenna domain: 
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The effective SINR at the receiver output is given by the ratio of the power of the desired part of the signal, wHhx, to the power of the non-desired part of the signal, wH(e+n) which under the assumption that noise and interference is independent can be written as
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where 
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is the covariance matrix of the interference, and 
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is the covariance matrix of the noise.  Note that typically N =σ2I, where σ2 is the noise variance per antenna, and I is the identity matrix of size MxM.   

The denominator in the effective SINR expression now contains the effective power of the interference and thermal noise. Hence:
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The effective IoT can now be defined as the ratio between the total effective noise and interference power to the effective thermal noise power



[image: image8.wmf](

)

Nw

w

w

N

Q

w

H

H

Neff

INeff

eff

+

=

=

P

P

IoT

.


Since receive weights typically vary over frequency and time, the effective IoT should be calculated per frequency and time instant, and then averaged (i.e. do not average PINeff and PNeff separately). The average is taken over allocated resources, non-used resources are excluded.

------------------- End of text proposal -------------------------------------------
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