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Introduction
In the study item phase, several interference mitigation schemes were proposed and captured [1], with the potential to control the BS-to-BS interference and further improve the cell throughput. Feasible interference mitigation scheme should be agreed on and specified in the work item, according to the following statements in the WID [2]:
· Agree on interference mitigation scheme(s) for systems with TDD UL-DL reconfiguration to ensure coexistence in the agreed deployment scenarios, and specify the necessary (if any) mechanism(s) to enable the agreed interference mitigation scheme(s), e.g.
· E-UTRAN/UE measurements, backhaul coordination, and signaling,
· Power control;
In this contribution, we will focus on CCIM and give some simulation results with non-ideal backhaul.
Discussion
CCIM is regarded as an important way to avoid DL-UL interference. However, for real deployment, if CCIM is used, coordination between different small cells is necessary. According to the latest discussion in RAN1 #72bis, backhaul signaling capturing eNB-to-eNB interference can be beneficial for TDD eIMTA[3]. 
If we use backhaul signaling like X2 to transmit traffic load and reconfiguration information from different small cells, delay caused by non-ideal backhaul is inevitable. Performance of non-ideal backhaul is discussed in SID of small cell enhancement[4] and up to 60ms delay is proposed. Considering the round trip between different eNB, we add 100ms delay to model the non-ideal backhaul. All eNBs will get new UL-DL configuration 100ms later after their traffic load report. 
In the simulation, FTP model is used with 0.5Mbype file size and 0.5 data arrival rate on both DL and UL. TDD configuration 1 is set as reference and the time scale of UL-DL reconfiguration is 10ms. The detail of simulation assumptions are given in Appendix.
Figure 1 and 2 give the simulation results for CCIM with different threshold(70-100dB) and no delay is used. We can see, with different threshold, there will be a significant effect on uplink performance. With very high threshold like 70dB, the uplink performance will degrade over 20%. However, we still see that if 80dB is adapted, the performance of both UL and DL can maintain very well. This threshold is also proposed in [5]. Therefore, we choose 80dB as threshold for non-ideal backhaul simulation.
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Figure 1 DL performance of CCIM with different threshold.
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Figure 2 UL performance of CCIM with different threshold.
Figure 3 and 4 give the performance of DL and UL performance with 100ms delay with threshold 80dB. From figure 3, we can see if non-ideal backhaul is used for all eNB, the performance of DL will degrade significantly. However, the performance is still better than the reference TDD configuration 1. From figure 4, it is observed that the performance of UL with and without delay is almost the same. 
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Figure 3 DL performance of CCIM with 100ms delay
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Figure 4 UL performance of CCIM with 100ms delay
Observation 1: non-ideal backhaul will have some effects on DL performance while the UL will suffer less performance loss.
Conclusion
In this contribution, we give some observations on CCIM with non-ideal backhaul:
Observation 1: non-ideal backhaul will have some effects on DL performance while the UL will suffer less performance loss.
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Appendix
Table 1 simulation assumptions
	Parameters
	Assumptions

	Scenario
	Co-channel and multiple pico cells

	System bandwidth
	10 MHz

	Carrier frequency
	2 GHz

	Inter-site distance
	500 m

	Macro deployment

	The typical 19-cell and 3-sectored hexagon system layout
Note that macro cells are deployed but not activated

	Pico deployment
	40m radius, random deployment

	Number of pico cells per sector
	4

	Minimum distance between pico cells
	40 m

	Minimum distance between UE and pico
	10 m

	Pico antenna pattern
	2D, Omni-directional

	Pico antenna gain
	5 dBi

	UE antenna gain
	0 dBi

	Pico noise figure
	13 dB

	UE noise figure
	9 dB

	Maximum pico TX power
	30 dBm

	UE power class
	23 dBm (200 mW)

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

	Shadowing standard deviation between  outdoor Pico cells
	6 dB

	Shadowing correlation between Ues
	0

	Shadowing correlation between picos
	0.5

	Pico-to-pico pathloss
	LOS: if R<2/3 km, PL(R)=98.4+20log10(R)                                                    else, PL(R)=101.9+40log10(R), R in km
NLOS: PL= 40log10(R)+169.36, R in km
Case1: ProbI=0.5-min(0.5,5exp(-0.156/R))+min(0.5, 5exp(-R/0.03))

	Pico-to-UE pathloss
	PLLOS(R)=103.8+20.9log10(R)
PLNLOS(R)=145.4+37.5log10(R)
For 2GHz, R in km
Case1: Prob(R)=0.5-min(0.5,5exp(-0.156/R))+min(0.5, 5exp(-R/0.03))

	UE-to-UE pathloss
	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)

	Traffic model
	· FTP model 1 in TR36.814
· Independent traffic odeling for DL and UL per UE
· Fixed size of 0.5Mbytes as in TR36.814
· Poisson distributed with arrival rate λ. The arriving rate for DL is 0.5. The arriving rate for UL file is derived by the ratio of DL and UL arriving rate
· Independent traffic generation per cell
· Same arriving rate for all the cells

	UE antenna configuration
	1 Tx, 2 Rx

	Pico eNB antenna configuration
	2 Tx, 2 Rx

	Link adaptation
	MCS selection with 10% BLER, assuming ideal CSI
If the highest MCS is selected, the BLER may be less than 10%, which shall be modelled

	Set of TDD UL-DL configurations
	The seven TDD UL-DL configurations defined in Rel-8 can be used for reconfigurations

	Cyclic prefix length
	Normal CP in both downlink and uplink

	Special subframe configuration
	Configuration #8

	Packet drop time
	The packet drop time is modelled according to 36.814 (i.e. 8s for 0.5MB)

	Downlink/uplink receiver type
	MMSE for both downlink and uplink

	UL modulation order
	{QPSK, 16QAM, 64QAM}

	Shadowing standard deviation between Pico and UE
	3dB for LOS and 4dB for NLOS

	Small scale fading
	Not modelled

	UE UL Power control
	Po: -76dBm, alpha: 0.8

	Interference mitigation scheme
	Static CCIM
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