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1. Introduction
Relay nodes (abbreviated as RNs hereafter) have been attracting much attention due to their potentials to improve coverage area and cell-edge user throughput for LTE-Advanced systems. Studies and discussions on RNs have been reported in [1-5]. Several parameters and models are also proposed in [6-7]. However, those contributions do not fully cover all the parameters and models needed to evaluate LTE-advanced systems with RNs.
This contribution proposes an evaluation methodology especially on how to drop RNs for simulations. In addition, we mention other important parameters that are missing in [6-7]. Finally, short comment on evaluating systems with RNs is also described.
2. Simulation settings for RNs 
2.1. Location of RNs
It is generally considered that RNs contribute to improving cell-edge user throughput and expanding cell coverage area. In line with this expectation, relay nodes should be dropped near the cell-edge even for the purpose of performance evaluation.

This contribution proposes to configure “RN area,” where RNs are dropped using the following parameter.

· Min. distance from eNB, rmin
Note that max. distance from eNB should be the radius of cell. Figure 1 illustrates the RN area obtained from the above parameter, rmin. 
It may be more useful to define the ratio (x) of rmin and the cell radius (i.e. R in Figure 1) than specifying the value of rmin itself. Because the ratio x can be widely applied to all the simulation cases regardless of the cell radius, R. The default value of x should be studied and discussed further.
We then need to use a parameter “the number of RNs per cell” like the number of UEs per cell.

· No. of RNs per cell

The actual location of individual RN can be randomly and uniformly dropped over the RN area.

As seen in the parameters used for dropping RNs above, it is found that for this purpose of dropping RNs we can reuse source codes owned by individual companies to drop UEs in LTE simulations. However, there is one major difference between the drops of UEs and RNs. In dropping UEs, it sometimes happen that two or more UEs are located very closely each other due to usage of the random function. In general, however, it is expected that any of two RNs will not be located so closely each other in the actual operation from the viewpoint of both throughput performances and CAPEX/OPEX. We need to take care of this in the dropping RNs in our simulation software tools.
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Figure 1: RN area.
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Figure 2: Example of dropping RNs.
2.2. Other Parameters
In addition to the locations of RNs, we need to define parameters and path-loss models for RNs. Most of the parameters have already been proposed in [6-7]. The rest of parameters should be specified are as follows.

· Noise figure (NF)

· Processing delay in RN

Note that defining the processing delay in RN is important to evaluate multi-hop systems. 

Next comment is related to the antenna height of RNs. We need to have common understanding whether or not RNs are LOS from eBN. Generally speaking, operators try to set up RNs in the LOS from eNB but they sometimes may not do due to several restrictions. Therefore, it is preferable to configure two parameters as follows.

· Ratio of RNs in LOS

· Ratio of RNs in NLOS

Default values of the parameters should be further discussed.
3. Other comment on system-level simulations for LTE-Advanced with RNs 
The following comment should be taken into consideration in the system-level simulations for LTE-Advanced with RNs.

· It is important to evaluate end-to-end (i.e. between eNBs to UEs) throughput and latency.
· It will be better to evaluate system performances from the viewpoint of not only the physical/MAC layer but also IP layer.
4. Conclusion

This contribution proposes a model of dropping RNs for simulations. Other simulation parameters and comments for simulations of LTE-Advanced with RNs are also mentioned. Further discussions and considerations are necessary to finalize the evaluation methodology for a system with RNs.
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