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1. Introduction
In RAN #57AH, LTE frequency allocation in the 800-900MHz band in Korea had been discussed [1]. As shown in Figure 1, there is 11MHz gap between LG U+ downlink (884-894MHz) and KT uplink (905-915MHz) which may cause interference. As transmission power of BS is greater than that of UE and many BSs are being co-located, there is need for study regarding this issue.
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Figure 1: The status of 800-900MHz band in Korea

2. Simulation Conditions

In this contribution, snap-shot based system level simulation has been used to analyse interference. 2-tier system has been composed with 19 hexagonal 3 sectored cells assuming LG U+ BS being co-located with KT BS. Urban pathloss model has been implemented with log-normal shadowing. The received power can be calculated as below:
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where:
L: Urban pathloss (dB), GTX: transmission antenna gain (dB), GRX: receiver antenna gain (dB), MCL: Minimum Coupling Loss (dB)

 Open loop power control has been considered since closed loop power control cannot be modelled in snap-shot simulation [2, 3]. Transmission power in LTE uplink can be decided as below:
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where:

 Pmax: UE maximum transmission power, Rmin: UE minimum power reduction ratio, PL: UE pathloss, PLx-ile: x% pathloss including shadowing (112 for Set 1 and 129 for Set 2), and γ: variable for transmission power arrangement between UEs (1 for Set 1, and 0.8 for Set 2).
For resource blocks, 5 or 15 has been assumed in this simulation. To consider the best and worst cases, no interference control and allocating orthogonal subcarrier within cluster has been considered.
Throughput has been approximated as below:
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3. Simulation Results

 Spurious emission power for protecting BS is defined as -96dBm/100kHz, and this value has been used for the simulation.

 Considering case with no interference control within cluster, Figure 3 shows the uplink throughput for this case. Figure 3 shows the result of KT uplink capacity reduction ratio. Capacity reduction worsens when cell radius becomes larger since power received from UE decreases but the interference from co-located BS remains the same.
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Figure 2: Uplink throughput performance for no interference control within cluster
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Figure 3: Performance decrease ratio for no interference control within cluster

 To control the interference, different using orthogonal subcarriers within cluster have been considered. Figure 4 shows that each subcarrier’s spectral efficiency is significantly improved. However, as shown in Figure 5, performance decrease ratio is worsening significantly as the cell radius increases because in this case, it is more sensitive to interference caused in co-located BS.
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Figure 4: Uplink throughput performance for orthogonal resource allocation within cluster
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Figure 5: Performance decrease ratio for orthogonal resource allocation within cluster
4. Conclusion

 Typically, 3GPP allows 5% performance decrease from the interference [2, 4]. However as shown from simulation results, at some point, performance decreases more than 5%. Hence, to avoid interference issues in 800-900MHz band, a certain distance between each BS should be ensured and optimised antenna direction should be considered. There may be need for re-defining maximum level of spurious emission for co-located BS within this spectrum band.
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