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1. Introduction

In the previous meeting RAN4 WG agreed on the feasibility of several single operator multi-cell deployments scenarios [2]-[4] studied within the scope of LTE-TDD eIMTA SI [1]. In this contribution we provide the DL-UL interference analysis for the multiple operator Macro-Macro deployment that was proposed for evaluation in RAN4 WG.
2. Interference Analysis
In considered scenario two Macro cell networks (controlled by different operators) work in adjacent frequency channels. It is assumed that all Macro-cells that belong to one operator have the same transmission direction aligned across the entire network. Different Macro networks may have different UL-DL configurations and thus opposite transmission directions at certain subframes of the frame. In this case two DL-UL specific interference scenarios should be analyzed:

1) The interference to a DL reception that includes the inter-cell DL interference from Macro cells of the same operator and additionally UL inter-cell interference from UEs attached to the Macro network of other operator.
2) The interference to an UL reception that includes interference from UEs with UL transmission of the same operator and interference from base station with DL transmission of the other operator.

To analyze those types of interference environments two networks consisting of 19 cells with three sectors per cell are deployed. The networks are shifted relative to each other by the cell radius and wrap around is applied relative to the center coordinates of one of the Macro network.
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Figure 1: Deployment of two Macro cell networks
2.1. Deterministic Analysis

In this section the minimum separation distance between Macro stations of different operators is evaluated using 0.8 dB de-sensitivity criteria. The pathloss between Macro stations is determined by the free space model given by the equation:
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where R is the TX- RX separation distance, km.
Using the pathloss model and transmission/reception parameters of Macro stations and adjacent channel attenuation the minimum separation distances between Macro cells of different operators should be larger than 112.3 km. From this analysis it can be concluded that impractical minimum separation distance is required for adjacent channel Macro-Macro deployment to enable opposite transmission direction in Macro cells of different operators.
2.2. System Level Simulation Analysis (Monte Carlo)
In this section we provide system level analysis of the DL-UL interference impact for the considered multiple operator Macro-Macro deployment scenario. The CDFs of DL and UL geometry SINRs for the Macro-Macro deployment scenario are shown in Figure 2. The results are compared with the baseline cases when both networks operate synchronously.
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	a) Macro UE DL SINR
	b) Macro UE UL SINR

	Figure 2: Adjacent channel Macro-Macro Scenario. DL and UL Geometry SINR Analysis.


Observations:
· DL SINR of Macro UE is almost insensitive to the transmission direction in neighboring Macro cell network operating in adjacent channel

· UL SINR of Macro UE is very sensitive to the opposite transmission direction in neighboring Macro cell network operating in adjacent channel. If neighboring Macro cell operates in DL the UL SINR of Macro UEs is degraded significantly

3. Summary
In summary the following can be concluded from the feasibility study conducted in this document:

· Deterministic analysis shows that an impractical minimum separation distance ~112km is required for multiple operator Macro-Macro adjacent channel deployment scenarios.

· The strong DL inter-cell interference from Macro-cells prevents the usage of different UL-DL configurations in different Macro-cell networks operating in adjacent channels.
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