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Discussion
1. Introduction
In RAN#66 meeting a new study item on possible additional TDD configurations was approved [1]. One of the objectives is to evaluate the issue of co-existence with adjacent standalone LTE TDD operations in the same band. In this contribution, we provide the evaluation result based on deterministic calculation method on the selected scenarios.

2. Discussion
The following scenarios are selected to evaluate coexistence on intra-band adjacent LTE TDD operations using additional TDD configuration and existing TDD configuration respectively according to [2].
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

The deterministic calculation method is often used to analyse the minimum BS-BS separation distance. Since Operator A is assumed in DL-only TDD operation, the BS-BS interference directions contain both outdoor pico BS to Macro BS and Macro BS to Macro BS according to scenario assumption.
The following equation describes the relationship between the negligible interference level of victim, maximum transmission power of aggressor, ACIR, pathloss and antenna gain.
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The negligible interference level is defined to be 7dB lower than the thermal noise floor, which is used as criteria in RAN4 coexistence study.
The detailed parameters used in the above equation were listed here for convenience.

Table 1 shows the negligible interference level for different types of base stations.

Table 1: BS negligible interference levels, 10MHz BW
	BS Type
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[dBm]

	Macro
	-106.5

	Pico
	-98.5


Table 2 shows the maximum transmit power for different types of base stations.

Table 2: BS maximum output power
	BS Type
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	Macro
	46

	Pico
	24


Table 3 shows the transmit and receive antenna gains for different types of base stations.

Table 3: BS antenna gain
	BS Type
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[dB]

	Macro
	15

	Pico
	5


Table 4 shows the pathloss models between different types of base stations used in this contribution
Table 4: Related pathloss model
	Case
	Pathloss model

	Macro-outdoor Pico
	PLLOS (R) =100.7+23.5log10(R)+2.6
PLNLOS(R) = 125.2+36.3log10(R)+2.6

	Macro-Macro
	PL(R)=98.45+20*log10(R)+2.6, R in km

	Note: An additional 2.6dB of pathloss is assumed between 2.7GHz and 2.0GHz


In addition, the value of BS-BS ACIR is 43dBm for the first adjacent channel.

The required minimum separation distances for outdoor pico BS – Macro BS are calculated in Table 5.
Table 5: required minimum separation distance for Macro/outdoor pico
	aggressor -> victim
	used path loss model
	minimum separation
 distance R (km)

	outdoor pico->Macro
	PLLOS (R) =100.7+23.5log10(R)+2.6
	1.51

	
	PLNLOS(R) = 125.2+36.3log10(R)+2.6
	0.28


Observation 1: An impractical minimum separation distance is needed to ensure the normal operation of adjacent channel deployment of Macro and outdoor pico cells using different TDD UL/DL configurations.
The required minimum separation distance for Macro BS – Macro BS are calculated in Table 6.
Table 6: required minimum separation distance for Macro/Macro 

	aggressor -> victim
	used path loss model
	Minimum separation
distance R (km)

	Macro->Macro
	PL(R)=98.45+20*log10(R)+2.6
	83.66


Observation 2: An impractical minimum separation distance is needed to ensure the normal operation of adjacent channel deployment of Macro and outdoor pico cells using different TDD UL/DL configurations.
3. Conclusion
In this contribution, we use the deterministic calculation method to evaluate the BS-BS interference if additional TDD operation and adjacent channel standalone TDD operation are deployed in the same geographical area. The following conclusion can be found from the simulation results:

· It is difficult to apply additional TDD configuration in outdoor pico cells when adjacent operator uses existing TDD configuration in Macro cells.

· It is difficult to apply additional TDD configuration in Macro cells when adjacent operator uses existing TDD configuration in Macro cells.
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