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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] – [6]. This includes possible co-existence scenarios for backhaul/access uplink and downlink, pathloss models, power classes and RRM. 
2.1. Relay deployments
One of the current deployment assumptions for relays is that the relay will be outdoor and most likely within Line-of-Sight (LOS) of the Donor eNodeB (DeNB). It was also agreed that fixed relay node (RN) will be considered within Release 10 timeframe, where relatively small number of RNs can be placed at the edge of the DeNB cell to maximize the coverage [7]. It is also a minimum requirement for the relay Backhaul Link to be robust, and have sufficient link budget to provide the desired service to the end UEs connected to the relay Access Link.
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. This is shown in Figure 1.
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Figure 1: Relays backhaul link interference scenarios

2.2. What are the characteristics to consider of the backhaul link?
Characteristics of Tx power

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. 
Location of relay with respect to eNode Bs
LOS: The improved probability of LOS to the uncoordinated eNB means that the pathloss to all eNBs is likely to be lower than for a typical UE, and more adjacent power is likely to be received by uncoordinated operator BS in adjacent channels than by typical UEs. 

NLOS: Relays will also have NLOS to the uncoordinated eNB, and there is need to know how the likely interference would change if the relay is below the rooftops.
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.
2.3. Calculation of harmful Interference to adjacent channel due to LOS relay deployment in relation to eNodeBs
Based on current LTE base station specification (TS 36.104), the ACS requirement for a typical 5 MHz LTE channel bandwidth is assumed to be 46 dB (according to TR36.804). Using the same interference scenario, 
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Interferer power level = -52 dBm,
2. Free-space  pathloss model is used (i.e. LOS scenario), 

3. Relay Tx power = 23 dBm,
4. Relay operating carrier frequency = 900 MHz,

5. Relay antenna gain = 15 dBi.
Then, to meet the same ACS requirements, the relay backhaul range is ~1 km. By using the same principle, the blocking performance can be met with interferer power level of -43 dBm. However, in this case, the relay backhaul range is reduced to ~0.3 km. 
3. Conclusions

In this contribution, some issues have been raised regarding the impact of relay deployment scenarios on the uplink interference to uncoordinated eNBs, 
Proposal: RAN4 need to study further the issues highlighted above, as well as the additional impacts caused by increasing the uplink transmission power.
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