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1 Introduction

Based on the link error prediction method presented in [1], a text proposal for Annex A of the TR25.896 is proposed in the next section.

2 Text Proposal for TR25.896

_______________________________________________________________________________________________---Start of Text Proposal ------

A.1.4 
Link Error Prediction Methodologies

This section describes a link error prediction methodologies based on equivalent SNR with Convex Metric. ECM uses one reference curve for different channels, multiple re-transmissions at HARQ and different frame durations. It is based on using a new SNR metric based on Shannon’s channel capacity formula to reflect the performance loss due to channel gain variations. The new metric can measure the performance loss at different fading channels, and the diversity gain due to multiple transmissions. ECM also has analytical formula to measure the performance degradation due to weak pilot. The procedure of ECM is summarized in the following. 

1. 

Calculate the effective symbol SNR 
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at i-th slot due to weak pilot. Define 
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 as the amplitude of signal component, and 
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 as the variance of noise component on i-th slot. Then, we have
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Where
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is the average transmitted modulation symbol energy of i-th slot. 
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is complex channel gain at i-th slot and p-th path. 
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 is the variance of complex additive Gaussian noise per modulation symbol, and 
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 is the variance of channel estimation noise. 
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is the channel estimation SNR. P is total number of multi-path.

Then, effective 
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 per i-th slot is calculated as 
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2.
 We have M values of new symbol SNR, where M is the number of slots per frame. Equation (1) and (2) can be applied to multi-path channel and general modulation formats.  In case of Chase combining HARQ, use equations (3) below to re-calculate symbol SNR’s.


[image: image12.wmf]å

å

=

=

=

=

K

k

k

i

i

K

k

k

i

i

N

N

A

A

1

,

1

,

   

,

 

                                                   (3)

Where 
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 are the signal component and noise component of k-th transmission on i-th slot. K is total number of transmissions. 

3. 
In case of IR, suppose there are total K transmissions and each transmission has h(k) number of slots (where k = 1,2,…,K), and there is no overlapping of transmitted symbols. Then, we apply ECM method as if there is a single transmission of 
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slots where 
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1. Apply the channel capacity based convex metric to the size M vector, and obtain the representative Eb/Nt for that frame. The result has its maximum value if all the contents of input vector have the same value. The more variations among the vector elements, the smaller the resulting Eb/Nt value is. This matches with actual short-term simulation results. Higher speed mobile (where there is more symbol SNR variations in the frame) has higher FER than lower speed mobile (where there is less symbol SNR variations). Furthermore, it can be applied to the time diversity gain due to HARQ because time diversity makes the SNR variations within a frame smaller. This convex metric is then applicable to the performance measure for different fading channels and with multiple re-transmissions. 

2. Finally, use the resulting Eb/Nt to read the FER from corresponding AWGN reference curve. Reference curves per encoder packet size and channel code rate need to be generated.

-----End of Text Proposal ------

_______________________________________________________________________________________________
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