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1. Introduction

Effective signal-to-interference and noise ratio (SINR) mapping (ESM) is a key issue in system level simulation (SLS), which directly impacts the accuracy of SLS performance. Several ESM schemes have been proposed recently; there are mean instantaneous capacity mapping (MICM) [1]

 REF _Ref204576858 \n \h 
[2], exponential-effective SINR mapping (EESM) [3]

 REF _Ref204577138 \n \h 
[4], and mutual information effective SINR mapping (MIESM) [5]

 REF _Ref204577450 \n \h 
[6]

 REF _Ref204577452 \n \h 
[7]. Among them, the MIESM can be conveniently utilized for both Chase combining (CC) based HARQ and incremental redundancy (IR) based HARQ.
When a retransmit packet is combined with an initial transmit packet based on IR-HARQ mechanism, the code rate after combining may not exactly match the code rate specified in the MCS table. Thus, some repetition portion occurs in the mapping process. According to our simulation experience, the use of an improper repetition portion to calculate effective SINR could cause a notable inaccuracy in the IR-HARQ based system level evaluation. Hence, the number of repetition bits in ESM should be minimized.
In this contribution, we utilize a simple and reliable fashion to minimize the repetition portion which occurs in the IR-HARQ combining, whereby the performance impact due to ESM can be minimized.
2. Determination of Repetition Portion for IR Combining
It is assumed that an initial transmit packet is delivered from a transmitter to a receiver, consisting of 
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 bits including 
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 information bits. Due to the assumption that the initial transmit packet is in error, a retransmit packet consisting of 
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 bits has to be sent out. The IR-HARQ combination between initial transmit and retransmit packets is illustrated in Figure 1, where 
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, respectively, denote the part of number of bits for the initial transmit packet, the number of repetition bits between the initial and retransmit packets, and the part of number of bits for the retransmit packet.
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Figure 1: IR-HARQ based packet combining.

What is most important for IR-HARQ combining is to properly find out the number of repetition bits 
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 so that the SLS performance impact due to ESM can be minimized. As we mentioned before, the proper way is to minimize the number of repetition bits because the repetition process is already done in the link level simulation for each modulation code scheme (MCS) and it should not be done in SLS too much again. Having this intention in mind, thus, the following way is taken into account.
As depicted in Figure 1, we may reasonably assume that the code rate after IR-HARQ combining is 
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, which may be simply written in form
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Eq - 1
Furthermore, the total number of bits in two connected packets is constant, that
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Eq - 2
Substituting Eq - 2 into Eq - 1, the following relation holds
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Thanks to the constant values of 
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, 
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, and
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, the above resultant equation means that once we determine
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 for block error rate (BLER) mapping, the repetition part
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 can be automatically figured out.

It is worthwhile noting that in SLS, the more repetition bits for IR-HARQ combining, the higher ESM error. To ensure the accuracy of ESM, therefore, the code rate 
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 should be optimized by minimizing 
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This optimization problem is equivalent to finding the minimum code rate 
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, and it can be simply calculated by means of an exhaustive searching manner from all MCS levels in MCS table. Regarding the effective SINR calculation, we may utilize either of ESM schemes such MICM, EESM, and MIESM.
3. An Example Using MIESM

An example pertaining to MIESM [7] is given in this section. First, we define the average MI, 
[image: image24.wmf]M

, as
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where 
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 is the SINR of the k-th modulation symbol, 
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 is the MI function mapping from SINR to MI, and K is the number of mapping symbols.

Assuming that the average MI for the initial packet and the average MI for the retransmit packet are 
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 and 
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, respectively, the MI metric after IR-HARQ combining, 
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, can be expressed as
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As recommended in [7], if the modulation is constant across initial transmission and retransmission, 
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 should be the MI function corresponding to that modulation. Otherwise, it is should use the MI function corresponding to QPSK in order to minimize the MIESM mapping error. In addition, when the number of retransmission is greater than one, the same operation can be used recursively.

4. Conclusions

In this contribution, we have addressed the issue of IR-HARQ combining, and given a simple and reliable solution which may minimize the ESM error. Based on the proposed determination rule, in addition, a typical MIESM based IR-HARQ combining way has been exemplified.
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