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1 Introduction
A new study item on possible additional configurations for LTE TDD was approved in RAN#66 [1]. In RAN#67, the evaluation scenarios were agreed and captured in [2], including co-existence and performance evaluation scenarios. In this contribution, we provide our co-existence evaluation results. Note that the following two co-existence evaluation scenarios were agreed [2].
The following scenarios are selected to evaluate coexistence on intra-band adjacent LTE TDD operations using different TDD UL/DL configurations.
A.
Scenarios:

i.
Scenario 1: 

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

ii.
Scenario 2: 

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

B.
Evaluation methodology: Deterministic and Monte Carlo simulation to evaluate impact to both Operator_A and Operator_B performance for both scenarios.
C.
Traffic model: Full buffer traffic
Furthermore, after RAN#67, email discussion on the detailed simulation assumptions was carried out. The agreed simulation assumptions are captured in [3].
2 Deterministic analysis
Similar to the Rel-11 eIMTA SI, the deterministic analysis calculates the minimum required separation distance between the aggressor eNB and the victim eNB. 
A tight requirement is that the acceptable eNB-to-eNB interference level is 7dB below the thermal noise floor, i.e.
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Note that the victim macro eNB noise figure is 5dB [3].
A relax requirement is that the acceptable eNB-to-eNB interference level is set according to the dynamic range requirement. For system bandwidth of 10MHz, the acceptable eNB-to-eNB interference level is -79.5dBm with victim macro eNB.

Table 1: minimum required separation distance between aggressor and victim eNBs
	Scenario
	Agg. eNB Tx Power (dBm)
	Victim eNB acceptable interference (dBm) @10MHz
	Pathloss model (dB), R in km
	(Agg., Victim) eNB antenna gain (dBi)
	ACIR

(dB)
	Min required distance (km)

	1
	24
	Tight requirement:

-106.46
	LOS
	PLLOS(R) = 100.7+23.5log10(R)+2.6
	(5, 15)
	43
	1.503

	
	
	
	NLOS
	PLNLOS(R) = 125.2+36.3log10(R)+2.6
	
	
	0.275

	
	
	Relaxed requirement:

-79.5
	LOS
	PLLOS(R) = 100.7+23.5log10(R)+2.6
	
	
	0.107

	
	
	
	NLOS
	PLNLOS(R) = 125.2+36.3log10(R)+2.6
	
	
	0.050

	2
	46
	Tight requirement:

-106.46
	PL=98.45+20*log10(R)+2.6
	(15, 15)
	43
	83.272

	
	
	Relaxed requirement:

-79.5
	
	
	
	3.737


3 Monte Carlo simulations

This section provides the co-existence analysis via Monte Carlo simulations. The following geometry CDFs are provided in both figure 1 and figure 2, for scenario 1 and scenario 2 respectively. 
· CDF of Operator A’s DL geometry, assuming Operator B is performing DL transmission (DL baseline)
· CDF of Operator A’s DL geometry, assuming Operator B is performing UL transmission
· CDF of Operator B’s UL geometry, assuming Operator A is performing UL transmission (UL baseline)
· CDF of Operator B’s UL geometry, assuming Operator A is performing DL transmission
From both Figure 1 and Figure 2, it can be observed that the UL geometry of the victim operator (i.e. Operator B macro cell) is significantly degraded due to the Operator A’s eNB DL transmission. On the contrary, Operator A’s DL geometry is improved if Operator B is performing UL transmission, due to less interference generated by Operator B’s UE compared to Operator B’s eNB.
Table 2 shows the victim Operator B’s UL throughput loss due to Operator A’s eNB DL transmission. The geometry to throughput conversion follows Annex A.1 in [4]. It is observed that Operator B’s average UL throughput is reduced by half in scenario 1 and Operator B’s UL transmission is completely blocked in scenario 2, due to the eNB-to-eNB interference from Operator A.
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Figure 1: Scenario 1, victim (Operator B) UL geometry (left), victim (Operator A) DL geometry (right)
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Figure 2: Scenario 2, victim (Operator B) UL geometry (left), victim (Operator A) DL geometry (right)

Table 2: Victim UL cell average and cell edge throughput loss compared to the baseline
	Scenario 
	Victim cell average UL throughput loss
	Victim cell edge (5%) UL throughput loss

	1  (pico ( macro)
	-51%
	-100%

	2  (macro ( macro)
	-100%
	-100%


4 Conclusions

In this contribution, we provide our co-existence evaluation results for scenario 1 and scenario 2 agreed in [2]. It is observed that co-existence cannot be achieved in either scenario 1 or scenario 2.
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