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1 Introduction
In this contribution we provide the co-existence simulation results for the interference mitigation scheme based on inter cell coordination, i.e. CCIM, according to the simulation assumptions suggested in [1].
2 Discussion
2.1 CCIM based on enhanced backhaul signaling
To facilitate the inter cell coordination based interference mitigation scheme in TDD eIMTA, new backhaul signalling has been agreed in RAN1 and will be specified [2][3]. As an effective interference mitigation scheme based on inter-cell coordination, cell clustering interference mitigation (CCIM) has been extensively evaluated and studied in RAN1. CCIM is mainly eNB implementation specific and can be implemented with the existing agreement of the new backhaul signaling, as described in the following. Here we take neighbour eNB A and B as an example.
· eNB A measures the interference level from the neighbor eNBs, and can identify the strong interferer (e.g. eNB B) by its measurement. It was agreed in RAN1 that eNB measurement is implementation specific so it is not precluded to do such measurement.

· eNB A transmit OI to eNB B on X2 interface complaining that eNB B has created strong interference to eNB A in a particular subframe set. The interference level used to determine the OI value is by eNB A’s implementation

· According to RAN1 discussions, although the OI is indicated without interference type information, the receiving eNB B can derive that eNB A is complaining high eNB-eNB interference from itself by checking its scheduling histories, e.g. whether DL transmissions were scheduled in the subframe set. Then eNB B knows that A and B should be within a same cluster sharing a same UL-DL configuration.

· With the exchange of “intended UL-DL configuration” between eNB A and B, the two eNB can compromise to use the same transmission directions when serving the UEs in each cell. Therefore the interference is mitigated.
However the application of OI described above is just one optional method to employ the new backhaul signalling for the interference mitigation in TDD eIMTA scenarios. The usage of these new backhaul signalling may be in a great diversity of methods for implementation. In our simulation for CCIM the ideal backhaul is assumed, the non-ideal factors for backhaul transmission are not considered, and the interference level used to determine the OI reporting are applied as the following: 
· In deployment scenario 4, the transmission direction of a Pico cell shall be the same with the Macro cell if the macro indicates a high interference overload by OI using the interference threshold of X dBm. Note that in scenario 4, UL transmission direction can be used in pico cells only in subframes when macro is also uplink.
· The transmission direction of a Pico cell shall be the same with another Pico cell B if it is indicated a high interference overload by Pico cell B using the interference threshold of YdBm in both scenario 3 and scenario4.
· If no high interference overload is indicated by the neighbour cells, the transmission direction of a Pico cell is randomly set as DL or UL with a 50% probability.

· The value of X is 75 dB and the value of Y is 80 dB, which correspond to 75dB and 80dB coupling loss respectively.
2.2 Simulation results
According to the simulation result summarized in [4][5] the DL geometry in all interested scenarios would be the same or increased by the TDD eIMTA application, as the interference caused by UE is much lower than the interference from BS. Hence in this contribution we just provide the throughput evaluations for UL as shown in table 2-1 for scenario 3 and table 2-2 for scenario 4. The figure for corresponding geometry could be found in annex A.
Table2-1: Uplink throughput loss for scenario3 
	Threshold Y=80dB
	5%-ile
	50%-ile

	TP loss for PUE
	0.17%
	2.1%


Table2-2: Uplink throughput loss for scenario 4

	Threshold X=75dB,Y=80dB
	5%-ile
	50%-ile

	TP loss for MUE
	2.6%
	2.4%

	TP loss for PUE
	0.3%
	0%


From the above simulation results we can see that with CCIM applied with TDD eIMTA, the uplink throughput loss for the interested deployment scenarios and UE percentage is less than 5%. Therefore we can conclude that with proper eNB implementation, CCIM can ensure co-existence for TDD eIMTA.
3 Conclusion

In this paper we provide the simulation result for CCIM in TDD eIMTA.  It can be concluded that with proper eNB implementation, CCIM can ensure co-existence in the interested deployment scenarios for TDD eIMTA.
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Annex A simulation figure
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Figure A-1: UL geometry for secnario 3 with CCIM 
[image: image2.png]CDF

09

08

UL Geometry (adjacent channel)

07

—— MUE baseline: all Macro and Pica cells UL
——— PUE baseline: all Macro and Pica cells UL
—— MUE: all Macro cells UL and Pico cells threshold =75, =808
—— PUE: all Macro cells UL and Pico cells threshold X=75,Y=80d8

G5 0 5 0 5 0 15 2 2
UL Geometry(dB)




Figure A-2: UL geometry for secnario 4 with CCIM
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