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1. Introduction
In the last RAN4 #AH2 meeting (in Dublin), the work item on Relays has been kick-started, and work plan has also been presented and agreed in principle [1]. One area of attention is the coexistence studies for relays and companies have agreed to conduct coexistence study into relays. 

The aim of this contribution is to highlight some issues regarding relays deployments and coexistence and tries to propose how to move forward.
2. Discussion
Several contributions are presented on various aspects of co-existence studies of relays [2] – [7]. This includes possible co-existence scenarios for backhaul/access uplink and downlink, pathloss models, power classes and RRM. 
2.1. Relay deployments
It was discussed that only a small number of RNs can be placed at the DeNB cell edge to maximize macrocell coverage [8]. However, the backhaul link of RNs should also be robust as backhaul throughput could easily be the bottleneck if there is insufficient backhaul link budget. 

2.2.  Relay placement

It has been suggested that either random placement or cell edge placement of RNs can be adopted in RAN4. However, to ensure better performance gain, the RNs should be placed in low C/I regions, mainly at the cell edge. The placement of RNs will have a large impact on the cell throughput performance. 

2.3. Further considerations on the backhaul link
Characteristics of Tx power

In providing a robust backhaul link, it seems desirable to have a higher uplink Tx power over this link. In allowing a higher Tx power in uplink from Relay to DeNB, this would tend to increase the adjacent channel interference received by Base Stations of an uncoordinated deployment in the adjacent channel, and potentially other channels. Taking into considerations of these factors, it is conceivable that RN maximum power and/or power class should be flexible, where coexistence study should provide more insights into what RN power level is suitable for practical deployments.  

The relay Tx power is one of the key factors in this relay (coexistence) study. The Tx power of the relay will obviously depend on the proportion of the capacity of the DeNB that it carries. The key factor here is the peak output power, and, this will need to be taken into consideration, This would be particularly important for the in-band scenario where the relay is expected to operate in Half-Duplex mode over the backhaul link. 

Proposal 1: The RN maximum power/power class should be flexible. 
Directional or omni-directional antennas

The use of directional antennas may reduce the “probability” of interference to an uncoordinated eNB, but would not minimize the issues in the case where the uncoordinated eNB was in between the Relay site and the DeNB site. Also implementing an additional antenna for the Relay Backhaul Link compared to the Access Link would likely to increase the cost of the relay node. Therefore both cases would need to be considered.
2.4. Propagation channel for Relay Backhaul Coexistence
For relay backhaul link, there is a significant probability that a relay node will be in line of sight to eNodeB of other networks. This will happen even though the relay may not be needed in locations where the relay is line of sight to its donor eNodeB, because the locations of the cell sites of the two networks may well be different. The propagation path between a relay and an eNodeB is constant. It is important to understand the impact on the eNodeB when this occurs, and a probabilistic model is not appropriate for this.

RAN1 has proposed the LOS pathloss model for relay backhaul with intercept value of 100.7 dB and gradient of 23.5. However, the free-space propagation channel model has intercept of 98.4 dB and gradient of 20. So, above the breakpoint at around 200 – 300 m, the LOS model will tend to generate optimistic results (due to higher pathloss) and below the breakpoint, pessimistic results (due to lower pathloss). Also, the existing RAN1 LOS model represents a street canyon, and this is not an appropriate model for the physical location of many relays.

Proposal 2: The free-space propagation model should be considered in evaluation of relay backhaul link.  
3. Conclusions

In this contribution, some issues have been raised regarding the impact of relay deployment scenarios, relay placement and backhaul link propagation channel model. Two proposals were made:
Proposal 1: The RN maximum power/power class should be flexible. 

Proposal 2: The free-space propagation model should be considered in evaluation of relay backhaul link.  

For proposal 1, the best way forward would be to assume a tentative value of relay maximum Tx Power in order to progress the coexistence. Based on the results, further evaluation on relay power class can be made. For proposal 2, due to the reasons stated above, it is clear the there is discrepancy in the LOS and free space pathloss models. 
Therefore, it is proposed that RAN4 to adopt the two proposals above to further progress the work on relays. 
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