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1 Introduction
In this contribution, we provide simulation results according to the work plan defined in [1]. The simulation assumptions were agreed during email discussion, which are listed in the appendix A. The results include Pico-to-Pico co-channel deployment and Macro-to-Pico adjacent channel deployment.
2 Discussion 
2.1 Pico-to-Pico co-channel deployment 
Figure 1 and Figure 2 give the DL and UL geometry of outdoor-pico to outdoor-pico deployment, respectively. The P_DL in the label means that all pico cells are set downlink, P_UL in the label means that all pico cells are set uplink and P_Random means pico cells are randomly set as downlink or uplink with each 50% probability.
For DL geometry, the random dynamic TDD configuration upgrades the performance since power-controlled UEs produce less interference compared with picos. It was observed that some of the power are lower than 0 dBm, while pico stations always transmit at the maximum 24 dBm). For UL geometry, some UEs are faced with serious interference. 
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Figure 1. DL Geometry, Outdoor-Pico-to-Outdoor-Pico, Co-channel
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Figure 2. UL Geometry, Outdoor-Pico-to-Outdoor-Pico, Co-channel

2.2 Macro-to-Pico adjacent channel deployment

Figure 3 and Figure 4 give the DL and UL geometry of macro to outdoor-pico deployment, respectively. The macro cells are within one channel and the pico cells are within another channel. The macro cells always in the same transmission direction while the pico cells sometimes synchronize there transmission and sometimes are not. Again, the M_DL/P_DL in the label means that all macro/pico cells are set downlink, M_UL/P_UL in the label of the figure means that all macro/pico cells are set uplink, and P_Random means pico cells are randomly set as downlink or uplink each with 50% probability.
For DL geometry, the random dynamic TDD configuration has no effects on macro UEs since the signal from both picos and UEs within ACIR are ignorable compared with dominate signals from macro stations. The pico UEs have better geometry for the same reason as the Pico-to-Pico deployment.
For UL geometry, the situation is a little complicated. For synchronized transmission, the uplink performance of pico cells is much better than the macro cells. For randomized pico transmission, the macro cell’s uplink performance is downgraded significantly. The pico cells uplink performance when the macro is in uplink transmission is the same as Pico-to-Pico case. The pico cells uplink performance is degraded due to the macro cells in downlink transmission.
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Figure 3. DL Geometry, Macro-to-Outdoor-Pico, adjacent channel for M-P, co-channel for P-P
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Figure 4. UL Geometry, Macro-to-Outdoor-Pico, adjacent channel for M-P, co-channel for P-P
3 Conclusion
For pico-to-pico, it has observed that with co-channel randomized TDD transmission, some of the UEs are with very bad performance. Some strategy should be applied to isolate these victims from their neighbour aggressors.

For macro-to-pico, even considering the macros and picos being scheduled in difference channels, the uplink performance of both macro cells and picos cells are hard to use when macros and picos are set in different directions. Further isolation (i.e. in the time domain) should be considered when they are set in various directions.
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Appendix A. Simulation Assumptions

A.1 General Assumptions
	simulation methodology 
	Monte Carlo

	Scenarios
	Co-channel outdoor Pico-outdoor Pico cells
Adjacent Macro-outdoor Pico cells               

	Evaluation metric
	DL/UL geometry and/or throughput following approach 2

	
	

	System bandwidth
	10MHz

	
	

	Carrier frequency
	2 GHz

	
	

	ACIR BS-BS
	43dB

	ACIR BS-UE
	33dB

	ACIR UE-BS
	30dB

	ACIR UE-UE
	28dB

	
	

	UL Power control
	Macro UE: P0 = -82 dBm; alpha = 0.8                                                           Pico UE: P0 = -76 dBm,alpha = 0.8                                            [36.213]

	
	

	UE antenna gain
	0 dBi
[36.942]

	UE noise figure
	9 dB
[36.101]

	UE power class
	23 dBm (200 mW)
[36.101]

	
	

	Outdoor Pico antenna gain
	5 dBi
[36.814]

	Outdoor Pico antenna pattern
	Omni-directional
[36.814]

	Outdoor Pico max transmission power
	24 dBm
[36.104]

	Outdoor Pico noise figure
	13 dB
[36.104]

	Outdoor Pico DL powre control
	Not modeled, i.e. assuming max outdoor pico Tx power 

	
	

	Macro deployment
	the typical 19-cell and 3-sectored hexagon system layout
[36.942]  

	Inter-site distance
	500 m                                                                                           [case1 in 36.942]

	Macro antenna gain
	15 dBi
[36.942]

	Macro antenna pattern
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                                                                                                                                                                                               q 3dB =  65 degrees, Am = 20 dB (65 degree horizontal beamwidth)                                         [horizontal 2D 36.942]



	Macro max transmission power
	46 dBm
[36.942]

	Macro noise figure
	5 dB
[36.104]

	Macro DL power control
	Not modeled, i.e. assuming max macro Tx power 

	
	

	Shadowing correlation
	

	Shadowing correlation between UEs
	0

	Shadowing correlation between outdoor Picos
	0.5
[36.814]

	Shadowing correlation between outdoor Pico and Macro
	0.5
[36.814]

	Shadowing correlation between Macro cells
	A Shadowing correlation factor of 0.5 for the shadowing between sites (regardless aggressing or victim system) and of 1 between sectors of the same site shall be used [36.942]

	
	

	Minimum distance between UE and UE
	N/A

	
	

	PDSCH or PUSCH scheduling
	Randomly scheduled, with one scheduled UE per PRB per cell

	
	

	Fast fading
	Not modelled


A.2 Pico-to-Pico Assumptions
	Outdoor Pico deployment
	40m radius, random deployment
[36.814]

	Minimum distance 
between outdoor Pico cells 
	40m
[36.814]

	Number of Pico cells per sector
	4

	 Number of UEs per  Pico cell  
	10 UEs dropped around each of the Pico cells within a radius of 40m

	Minimum distance 
between UE and outdoor Pico
	10m
[36.814]

	Shadowing standard deviation between  outdoor Pico cells
	6dB
[36.814]

	Shadowing standard deviation between outdoor Pico and UE
	10dB
[36.814]

	
	

	Pathloss
	

	Outdoor Pico to outdoor Pico 
	LOS: if R<2/3 km, PL(R)=98.4+20log10(R)               [ free space loss]                                                    else, PL(R)=101.9+40log10(R), R in km                     [ Dual slop model TR25942 section5.1.4.3]                                                                  NLOS: PL= 40log10(R)+169.36   R in km                  [ 25.942:section 7.4.1.2.1.4
TR 101 112(ETSI):Annex B1.8.1.2]                     Case 1: Prob(R)=0.5-min(0.5,5exp(-0.156/R))+min(0.5, 5exp(-R/0.03))                                     [36.814: table A.2.1.1.2-3 the probobility of Relay-UE case1]

	Outdoor Pico to UE
	PLLOS(R)=103.8+20.9log10(R)    PLNLOS(R)=145.4+37.5log10(R)  
For 2GHz, R in km 
Case 1: Prob(R)=0.5-min(0.5,5exp(-0.156/R))+min(0.5, 5exp(-R/0.03))                   [36.814: table A.2.1.1.2-3 Pico-UE]

	UE to UE
	If R<=50m;PL=98.45+20*log10(R),R in km                      If R>50m;PL=55.78 +40*log10(R),R in m (Xia model)
[Section 7.4.1.2.1.4 of TS25942
Annex B1.8.1.2 of TR 101 112(ETSI)
ETSI STC SMG2 UMTS L1#9    Tdoc 679/98]

	Simulation cases
	Case 1: Baseline is the transmission directions of all cells are the same         
Case 2: The transmission direction of outdoor pico cells is randomly set as DL or UL with a 50% probability.   
Case 3: The transmission direction of outdoor pico cells with coupling loss less than a threshold shall be the same, and the transmission direction of outdoor pico cells with couple loss larger than a threahold is randomly set as DL or UL with a 50% probability                                                                                 


A.3 Macro-to-Pico Assumptions
	Outdoor Pico deployment
	40m radius, random deployment
[36.814]

	Minimum distance 
between outdoor Pico cells 
	40m
[36.814]

	Number of Pico cells per sector
	4

	 Number of UEs per  Pico cell  
	10 UEs dropped around each of the Pico cells within a radius of 40m

	 Number of UEs per Macro cell  
	20 UEs randomly and uniformly dropped per Macro cell

	Minimum distance 
between UE and outdoor Pico
	10m
[36.814]

	Minimum distance between outdoor Pico and Macro
	75m

	Minimum distance between UE and Macro
	35m
[36.814]

	Shadowing standard deviation between  outdoor Pico cells
	6dB
[36.814]

	Shadowing standard deviation between outdoor Pico and UE
	10dB
[36.814]

	Shadowing standard deviation between  outdoor Pico and Macro
	6dB
[36.814]

	
	

	Pathloss
	

	Outdoor Pico to outdoor Pico 
	LOS: if R<2/3 km, PL(R)=98.4+20log10(R)               [ free space loss]                                                    else, PL(R)=101.9+40log10(R), R in km                     [ Dual slop model TR25942 section5.1.4.3]                                                                  NLOS: PL= 40log10(R)+169.36   R in km                  [ 25.942:section 7.4.1.2.1.4
TR 101 112(ETSI):Annex B1.8.1.2]                     Case 1: Prob(R)=0.5-min(0.5,5exp(-0.156/R))+min(0.5, 5exp(-R/0.03))                                     [36.814: table A.2.1.1.2-3 the probobility of Relay-UE case1]

	Outdoor Pico to UE
	PLLOS(R)=103.8+20.9log10(R)    PLNLOS(R)=145.4+37.5log10(R)                For 2GHz, R in km                                           Case 1: Prob(R)=0.5-min(0.5,5exp(-0.156/R))+min(0.5, 5exp(-R/0.03))                   [36.814: table A.2.1.1.2-3 Pico-UE]

	UE to UE
	If R<=50m;PL=98.45+20*log10(R),R in km                      If R>50m;PL=55.78 +40*log10(R),R in m (Xia model)                                         [Section 7.4.1.2.1.4 of TS25942
Annex B1.8.1.2 of TR 101 112(ETSI)
ETSI STC SMG2 UMTS L1#9    Tdoc 679/98]

	Macro to outdoor Pico
	PLLOS(R) = 100.7+23.5log10(R)                          PLNLOS(R) = 125.2+36.3log10(R)             For 2GHz, R in km.                                     Case1: Prob(R)=min(0.018/R,1)*(1-exp(-R/0.072))+exp(-R/0.072)                        [36.814 table A.2.1.1.2-3 reuse the model of Macro-Relay]

	Macro to UE
	PLLOS(R)=103.4+24.2log10(R)             PLNLOS(R)= 131.1+42.8log10(R)                         For 2GHz, R in km.                                                                Case 1: Prob(R)=min(0.018/R,1)*(1-exp(-R/0.063))+exp(-R/0.063)                                   [36.814: table A2.1.1.5-2 ]

	Simulation cases
	Case 1: Baseline is the transmission directions of all cells are the same         
Case 2: The transmission direction of outdoor pico cells is randomly set as DL or UL with a 50% probability.   
Case 3: The transmission direction of outdoor pico cells with coupling loss less than a threshold shall be the same, and the transmission direction of outdoor pico cells with couple loss larger than a threahold is randomly set as DL or UL with a 50% probability                                                                                 


