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1 Introduction

The simulation assumptions for Relay coexistence study were discussed in previous RAN4 meetings. This contribution shares considerations on some key simulation assumptions, e.g. deployment scenario, backhaul link antenna configuration and transmit power.

2 Discussion
2.1 Deployment scenario
The most important function of relay is coverage improvement, especially, for coverage hole or areas where the wired backhaul is expensive or not feasible. Therefore, it’s proposed that the study should cover the above scenarios.  In the meanwhile, the baseline parameters for Relay had been discussed and addressed in TR36.814 [1]. It’s proposed to reuse the assumptions as much as possible. 

The dual stripe model which was used for HeNB RF requirements study is proposed to be adopted for Relay dense-urban coverage-hole model. The detail assumptions are given in reference [2]. The relay node could be placed either inside the building (indoor coverage) or outside the building (outdoor to indoor coverage). 
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Figure 1 Dense-urban model
The cell layout illustrated in figure 2 is proposed to be used for Relay rural deployment scenario simulations.  The position of the RNs affects the performance of the system greatly. In order to improve the performance of the cell-edge users, the RNs should be placed at the cell edge. Meanwhile, qualified backhaul links need to be maintained for high date rate transmission. Moreover, the distance among RNs should be big enough to avoid strong interference. 
Taking the cost for implementation into account, the number of relay nodes placed in a sector is proposed to below four. Two Relay nodes are considered as an example in each sector and the Relay nodes are placed on the circle with radius of 1/5 ISD and circle center in the middle of each sector. 
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Figure 2 Rural model
Proposal 1: both dense-urban model and rural model are proposed to be considered in the simulations.
2.2 Backhaul link antenna configuration
The antenna type is an important issue for backhaul link configuration. Since the Relay nodes are deployed by the operators and can be adjusted if needed, the directional antenna is a good option for backhaul link geometry optimization as well as interference mitigation towards other Relay nodes in the same sector or adjacent sectors.

Figure 3 shows the downlink geometry gain in terms of signal-to-interference/noise-ratio of the backhaul link. The main assumptions for the simulation are listed as follows:

· Cell layout illustrated in figure 2 is used;

· 70 degree directional receive antenna directed toward the donor cell at the RN side;
· Site planning techniques for Relay nodes, i.e. the dedicated RN’s position is chosen from five candidates surrounding the virtual position according to backhaul SINR. The detailed methodology is specified in [3]

It can be observed that with 70 degree directional receive antenna, the backhaul SINR can be improved with 10.5dB and 11.9dB for Case 1 and Case 3 scenarios at the 50% CDF point. After site planning, the SINR can be further improved to 13.8 dB (50%) for Case 1 and 15.8 dB (50%) for Case 3. 
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Figure 3 Backhaul geometry w/o directional antenna and site planning (Case 1 and Case 3)
The directional antenna is modelled by the following equation:
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Figure 4 and figure 5 give the downlink backhaul geometry for both case 1 and case 3 scenarios with different antenna pattern. From the simulation results, we can get the following observations:
· The downlink backhaul geometry is improved when the 3dB angle of antenna is reduced;
· The downlink backhaul geometry improvement is not clear if the 3dB angle is less than 30 degree;
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Figure 5 Downlink backhaul geometry (Case 1)
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Figure 6 Downlink backhaul geometry (Case 3)

Proposal 2: the directional antenna can achieve big improvement on relay backhaul link geometry. It’s highly recommended to utilized the directional antenna in relay backhaul link.  
2.3 Backhaul link transmit power
The maximum output power for relay backhaul link is determined by the coverage requirement, e.g. rural outdoor coverage requirement and dense urban indoor coverage requirement, throughput requirement and interference requirement. These factors especially the interference issue should be considered in further simulations. 
Since the relay node deployed in the cell border is usually providing service to multi users, the backhaul link needs to support higher data rate than a normal UE by either using higher modulation scheme or higher transmit bandwidth. The improvement of the backhaul uplink geometry is necessary. Assuming a user located at the cell edge is establishing a call with QPSK 2/3 modulation and coding scheme (target SINR: 3dB), the relay use 64QAM 3/4 MCS for backhaul transmission (target SINR: 16dB). The link budget should be improved about 13dB. The directional antenna could provide about 12dB or more gain for backhaul link. Furthermore, the relay node is usually placed in a better propagation condition (LoS) than a normal terminal, which will further improve the backhaul link budget with several dBs. Therefore, the existing power class for UE seems to be suitable for relay node backhaul link.

Proposal 3: taking all the information above into account, it is proposed to assume the same power as UE for relay backhaul link.
3 Conclusion
This paper gives some considerations on relay simulation assumptions. Based on the analysis, we get the following observations which are proposed to be considered in further studies. 

· Both the dense-urban model and rural model should be considered;
· Utilize the directional antenna for Relay node backhaul link;
· Assume the same power as UE for relay backhaul link.
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