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1 Introduction
This document provides the deterministic evaluation results and Monte Carlo simulation results for the agreed scenarios in TR36.825 [1], focusing on evaluations of coexistence for intra-band adjacent LTE TDD operations using different TDD UL/DL configurations.
Scenario 1: Macro-Pico
1.
Operator_A: small cell (outdoor pico)

a.
Carrier frequency: 2.7GHz

b.
Channel bandwidth: 10MHz

c.
Duplex mode: New TDD UL/DL configuration (10:0:0)

2.
Operator_B: Macro cell

a.
Carrier frequency: 2.7GHz

b.
Channel bandwidth: 10MHz

c.
Duplex mode: TDD UL/DL configuration 2 with special configuration 4

Scenario 2: Macro-Macro
1.
Operator_A: Macro cell

a.
Carrier frequency: 2.7GHz

b.
Channel bandwidth: 10MHz

c.
Duplex mode: New TDD UL/DL configuration (10:0:0)

2.
Operator_B: Macro cell

a.
Carrier frequency: 2.7GHz

b.
Channel bandwidth: 10MHz

c.
Duplex mode: TDD UL/DL configuration 2 with special configuration 4
2 Deterministic Results
Deterministic analysis approach is described in [2], according to the transmitter and receiver RF requirements, the minimum required site separation distance in different scenarios can be obtained. The assumptions including pathloss model and ACIR value for different scenarios are listed in [3]. The following receiver requirements on interference tolerance can be used:
· When the received interference power is 7dB lower than the thermal noise level, its impact on system performance can be ignored since there is no more than 0.8dB degradation of sensitivity for victim node. This can be seen as a tight requirement for the tolerable interference level.

· When the received interference power is lower than the interference signal mean power according to the requirements of dynamic range (as defined in [4]), the system can work properly under sufficient target signal power. This can be seen as a relaxed requirement for the tolerable interference power level.
Detailed results on minimum required site separation distance with this deterministic approach can be found in below sub-sections.

2.1 Macro-Pico
For macro-pico scenario, pico BS from operator A always works in downlink and macro BS from operator B works in both downlink and uplink alternatively. When macro BS works in uplink and pico BS still works in downlink, transmissions from pico BS will degrade the receiver performance of macro BS. The minimum required distances between interfering pico BS and victim macro BS in tight and relaxed requirement situation are calculated in Table 1.
Table 1 Required minimum separation distance (km) for macro to pico BS
	Interference mechanism (Adjacent channel)
	Pathloss - LOS
	Pathloss - NLOS

	
	Tight requirement 
	Relaxed requirement 
	Tight requirement 
	Relaxed requirement 

	Pico->Macro
	1.502
	0.107
	0.275
	0.050


Except for the distance for relaxed requirement in NLOS situation, other distances in the table could be seen unacceptable to different extent in the deployment. In order to better understand the co-existence situation for this scenario, further simulation results are provided in section 3.
2.2 Macro-Macro
For macro-macro scenario, macro BS from operator A always works in downlink and macro BS from operator B works in both downlink and uplink alternatively. In the subframe where two macro BS work in different links, the macro BS operating in downlink will degrade the receiving performance of the macro BS operating in uplink. The minimum required distances between interfering macro BS and victim macro BS in tight and relaxed requirement situation are calculated in Table 2.
Table 2 Required minimum separation distance (km) for macro to macro BS
	Interference mechanism ( Adjacent channel)
	Pathloss - LOS

	
	Tight requirement 
	Relaxed requirement 

	Macro->Macro
	83.185
	3.734


Even to meet the relaxed requirement, at least 3.7km separation distance is required for the two BS. In other words, co-existence of the two BS in the same geographic area in this scenario will cause significant performance loss so there is no need to provide further simulation results in addition to this deterministic analysis.
3 Simulation Results
3.1 Macro to Pico
In this section, Monte Carlo simulation results for macro to pico scenario are provided in terms of geometry and throughput loss.
As discussed in section 2.1, when macro BS works in uplink and pico BS still works in downlink, transmissions from pico BS will degrade the receiving performance of macro BS. Thus geometry and throughput loss of macro UL are provided in Figure 1 and table 3. Two cases are studied in the simulation including 1) macro in UL and pico in UL which could be seen as baseline and 2) macro in UL but pico in DL.

In addition to macro UL, UEs receiving DL from picocells are also new victims interfered by macro UEs transmissions in the subframe where the two networks work in different links. Geometry and throughput loss of pico DL UEs are provided in Figure 1 and table 3. Two cases are studied in the simulation including 1) macro in DL and pico in DL which could be seen as baseline and 2) macro in UL but pico in DL.
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Figure 1 CDF of macro UL geometry (left) and pico DL geometry (right) for macro-pico Scenario
Table 3 Macro UL throughput loss for macro-pico scenario
	UL/DL configuration
	Macro UL average throughput loss
	Macro UL edge throughput loss

	Macro UL, Pico DL (Baseline: Macro UL, Pico UL)
	　-51.18%
	  -100%



Table 4 Pico DL Throughput loss for macro-pico scenario

	UL/DL configuration
	Pico DL average throughput loss
	Pico DL edge throughput loss

	Macro UL, Pico DL (Baseline: Macro DL, Pico DL)
	　6.18%
	  18.83%


Simulation results have shown a significant loss of both average and edge throughput in macro UL. This makes the co-existence very challenging.
4 Conclusion
Both deterministic analysis and static simulation results show a significant performance loss in scenarios of intra-band adjacent LTE TDD operations using different TDD UL/DL configurations, for both the cases of macro-pico and macro-macro deployments. It means co-existence is very challenging for these two scenarios without any other interference mitigation scheme.
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