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1 Introduction

In WF[1] two approaches are accepted to identify the interference level and the impact on system performance in RAN4 co-existence study for TDD eTIMA SI.

· Approach 1: Deterministic calculations mainly for BS-BS interference case
· Approach 2: Monte Carlo simulations for both BS-BS and UE-UE case

Moreover for deterministic calculation 0.8dB de-sensitivity criteria is applied for negligible interference level. 
In this paper we give the summary of deterministic analysis results and draw conclusion based on it.
2 Discussion
There are 2 typical scenarios adopted for Phase1 study, which are most likely to be feasible for TDD traffic adaptation according to [1]. They are,
· Scenario 1: macro/femto deployment, with macro/femto adjacent and femto/femto co-channel

· Scenario 2: macro/out-door pico deployment, with macro/out-door pico adjacent channel and out-door pico/out-door pico adjacent channel 
For BS-BS interference analysis it is mandatory to use deterministic calculation with 0.8dB de-sensitivity criteria, i.e. the aggressor BS power is lower than 0.8dB at the victim BS side. Moreover the interference level is derived for co-channel and adjacent-channel respectively.
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Adjacent-channel: 
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Where, details parameters used in above equations were given by [2], and listed here for convenience
Table 1: Negligible interference level, 10 MHz bandwidth
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I

(dBm)

	Macro
	-106.5

	Pico
	-98.5

	Femto
	-98.5


Table 2: Maximum transmit power
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P

 (dBm)

	Macro
	46

	Pico
	24

	Femto
	20


Table 3: ACIR value

	ACIR (dB)

	1st adjacent frequency domain
	43

	2nd adjacent frequency domain
	48

	Spurious domain
	61


Table 4: eNB antenna gain
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 (dBi)

	Macro
	15

	Pico
	5

	Femto
	0


Related Path loss models are further given by [3] [4]
· Macro – Femto

PL(R)= 128.1 + 37.6log10(R)+ Low, R in km

Low is the penetration loss of an outdoor wall, which is 20dB.
· Femto – Femto
PL(R) = 38.46 + 20 log10R + 0.7d2D, indoor+ 5q,  R and d2D, indoor in m 

q is the number of walls separating apartments between HeNB and HeNB.          
· Macro – Pico

PLLOS(R) = 100.7+23.5log10(R)          
PLNLOS(R) = 125.2+36.3log10(R)   R in km
· Pico – Pico

if R<2/3 km, PLLOS(R)=98.4+20log10(R)
else, PLLOS(R)=101.9+40log10(R),       R in km
PLNLOS= 40log10(R)+169.36,            R in km 
2.1 Single layer network
Single layer network includes outdoor Pico – outdoor Pico co-channel and Femto – Femto co-channel scenarios. Required minimum separation distance are calculated as below,
	aggressor   -> victim
	used path loss model
	minimum distance R

	Pico->Pico
	PLLOS (R) = 101.9+40log10(R)
	5.82 (km)

	
	PLNLOS= 40log10(R)+169.36
	0.12 (km)

	Femto->Femto
	PL(R) = 38.46 + 20 log10R + 0.7d2D, indoor+ 5q
	HeNB placed in 1st next apartment
	2523.48 (m)

	
	
	2nd next apartment
	633.87 (m)

	
	
	3rd next apartment
	159.22 (m)

	
	
	4th next apartment
	39.99 (m)

	
	
	5th next apartment
	10.046 (m)


Observation 1: The deterministic calculations show single layer co-channel deployment will encounter a bit difficulty with TDD UL-DL link dynamic configurations
· A large minimum distance is necessary for out door Pico-Pico co-channel deployment for TDD UL/DL link dynamic configuration.
· 2 HeNBs must separate at least 4 apartments to be active simultaneously for TDD UL/DL dynamic configuration..
2.2 Dual layer network

Dual layer network includes Macro – outdoor Pico adjacent channel and Macro – Femto adjacent channel scenarios. Required minimum separation distance are calculated as below,

	1st adjacent channel 
	aggressor -> victim
	used path loss model
	minimum distance R (km)

	
	Macro->Pico
	100.7+23.5log10(R)
	7.68

	
	
	125.2+36.3log10(R)
	0.79

	
	Pico->Macro
	100.7+23.5log10(R)
	1.95

	
	
	125.2+36.3log10(R)
	0.32

	
	Macro->Femto
	128.1 + 37.6log10(R)+ Low
	0.49

	
	Femto->Macro
	128.1 + 37.6log10(R)+ Low
	0.16

	
	
	
	

	2nd adjacent channel 
	aggressor -> victim
	used path loss model
	minimum distance R (km)

	
	Macro->Pico
	100.7+23.5log10(R)
	4.7

	
	
	125.2+36.3log10(R)
	0.58

	
	Pico->Macro
	100.7+23.5log10(R)
	1.19

	
	
	125.2+36.3log10(R)
	0.24

	
	Macro->Femto
	128.1 + 37.6log10(R)+ Low
	0.36

	
	Femto->Macro
	128.1 + 37.6log10(R)+ Low
	0.12

	
	
	
	

	Spurious domain
	aggressor -> victim
	used path loss model
	minimum distance R (km)

	
	Macro->Pico
	100.7+23.5log10(R)
	1.32

	
	
	125.2+36.3log10(R)
	0.25

	
	Pico->Macro
	100.7+23.5log10(R)
	0.33

	
	
	125.2+36.3log10(R)
	0.1

	
	Macro->Femto
	128.1 + 37.6log10(R)+ Low
	0.16

	
	Femto->Macro
	128.1 + 37.6log10(R)+ Low
	0.05


Observation 2: The deterministic calculations show dual layer adjacent channel deployment possibility of TDD UL-DL link dynamic configurations

· Macro DL may cause interference to Pico UL in 1ST and 2nd adjacent channel deployment for TDD UL/DL link dynamic configuration.
· For other dual layers deployment, TDD UL-DL link dynamic configuration is practical.
3 Conclusion
This paper gives the evaluation of BS-BS interference level for both single layer deployment and dual layer deployment TDD UL-DL link adaptation.
For single layer deployment,

· A large minimum distance is necessary for out door Pico-Pico co-channel deployment for TDD UL/DL link dynamic configuration.

· 2 HeNBs must separate at least 4 apartments to be active simultaneously for TDD UL/DL dynamic configuration.

For dual layer deployment,

· Macro DL may cause interference to Pico UL in 1ST and 2nd adjacent channel deployment for TDD UL/DL link dynamic configuration.
· For other dual layers deployment, TDD UL-DL link dynamic configuration is practical.
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