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1. Introduction 

Relay simulation parameters in [1], such as antenna pattern/gains and maximum transmit power, represent a relay scenario where the coverage area of each relay node (RN) is relatively small. To expand the deployment environment of potential interest to relay study, we propose a set of simulation parameters suitable for small number of relay nodes per cell. We also propose pathloss equations which are based on more prevailing models in wireless industry. 
2. Proposed parameter settings  

2.1 Goals 

Goal 1: Target at a relay scenario of potential interest to operators
· Deployment of RN shall target at high channel rate of relay link (eNB-RN) and access link (RN-UE)
· Limited number of RNs in a cell to reduce deployment cost and facilitate mobility handling
which can be achieved by proper selection of operating parameters:
1. RN be placed purposely where it is needed

2. RN antenna has sufficient height, proper for the purpose of relay deployment.
3. Enough transmit power and antenna gains
Goal 2: The evaluation should deploy sensible pathloss models. That means to avoid arbitrary variations and to use prevailing and well explainable models, e.g., COST 231-Hata.  

2.2 RN antennas

Base station antennas are generally passive devices, made primarily of aluminum. Commercial models, such as 70 degree 17 dBi (excluding cable loss), are relatively cheap and of reasonable sizes, e.g., less than 1 meter in height. 
· For relay link: 70 degree antenna with gain of 17 dBi
· Fixed location allows direction optimization of over-the-rooftop antenna

·  To reduce inter-cell interference from other eNBs in DL [3] and from RNs in other cells in UL
·  To achieve good channel quality

·  To minimize HARQ retransmissions, thus reducing total delays
· For access link: 70 degree antenna with gain of 17 dBi 
·  To limit inter-cell interference from RNs of other cells in DL and from UEs in other cells in UL
Only horizontal pattern is proposed here. Vertical pattern, down tilt and area topology may be jointly considered.

2.3 RN transmit power

In order to limit the interference and save the operating cost, the transmit power of RN should be kept to what is necessary. Nevertheless, it 
· Should be high enough to cover users within reasonable distance [2] in shadow fading environment

· Should be high enough to compensate “duplex loss” and improve the effective rate of multi-hop channels. 
Note that directional antennas allow RN to transmit at higher power without causing too much interference to other cells. Therefore, we propose maximum transmit power up to 37 dBm in 10 MHz.
2.4 Pathloss equations
The fundamental pathloss equation used for the derivation is the widely accepted COST-231 Hata model which is 
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where:

·  f – center frequency in MHz (1500~2000)

·  
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 – effective height of the base station antenna in meters

·  
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– height of the mobile antenna in meters (1~10)
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 dB for medium-sized cities or suburban centers, 3 dB for metropolitan centers

All three links can be characterized by the same form of pathloss function, denoted as L[eNB-UE], L[eNB-RN] and L[RN-UE], respectively.
Here, the difference we care about between an eNB and a RN is the antenna height. Assume the ratio is 
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We do not specify the absolute RN antenna height since heNB information is not explicit in the pathloss model for the direct link, e.g., eNB-UE. Quite often, antenna height of eNB ranges from 20 to 30 meters. 
Substituting 
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, we readily find the relation between the pathloss function of access link and of direct link to be
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, we also find the relation between the path loss functions of relay link and of access link to be
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Note that COST-231 Hata model does not distinguish LOS or NLOS environment, although it is often used for NLOS situations. It is possible that other pathloss models such as COST-231 Walfish-Ikegami may provide more accurate pathloss prediction in LOS scenario, which results in general smaller exponent of distance-dependent attenuations. 

Taking into account the backward compatibility, we adopt widely used macro-cell model for eNB-UE link:
 L[eNB-UE] = 128.1 + 37.6 log10(R),    [see TR25.814 by 2GHz]
By specifying f = 2000MHz, 
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 (e.g., RN antenna height = 10 m), we obtain pathloss functions for the access link and the relay link to be
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3.  Conclusions

A relay scenario is considered that allows small number of RNs per cell. We propose to consider adding the following simulation parameters to the methodology document:

· Pathloss models: Access link: L = 132.3 + 39.6 log10(R)

 

             Relay link: L = 103.2 + 37.6 log10(R) or equivalent LOS model
· Antenna for both access link and relay link: horizontal 70 degree, 17 dBi, excluding cable loss
· RN transmit power: up to 37 dBm in 10 MHz bandwidth
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