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Inter-Cell Interference Mitigation based on STC for 16m
Yi Lu, Yinwei Zhao, Qi Li, Yinggang Du, Martin Liu, Tao Wu
Huawei
1 Introduction 
The document describes some considerations for inter-cell interference mitigation based on space time coding.
In 802.16m system, inter-cell interference coordination/mitigation/cancellation is a key technology to increase the average user-throughput in the downlink/uplink. Many proposals have discussed some methods to mitigate the interference to the MSs in the cell edge, such as scrambling, power control, FFR, IDMA, etc.
Space time coding is another key technology to increase the spectrum efficiency in the 16m system. We think that space time coding is an effective approach to resolve the inter cell interference and some considerations have been discussed in our proposal.
2 Description
2.1 Downlink
In order to mitigate the interference to the MSs from adjacent cells, there are three approaches:  
· Spatial Multiplexing
For the MS with two receiver antennas in the cell edge, the MS can receive the two streams from the different cells at the same time. There are two restricts:
· The power of different streams from different cells must be close to each other. So we suggest two steams s1, s2 must be sent from the different cells at the same time.
· If spatial multiplexing has been used in the cell edge, the SINR of the receiver must be strong enough. The suitable scenarios are that the cells has small radius or the cells has been belonged to the same BS.
· Spatial Diversity
In the spatial diversity, there are two resolutions: STBC/SFBC and D-STTD.
STBC/SFBC and D-STTD can be used to strengthen the signal power of MS on the cell edge.
Another application for D-STTD is to cancel interference from the adjacent cell. The application requires that the adjacent cells coordinate two MSs to the same time frequency and use STBC/SFBC to send data to MSs. In the receiver, MS use D-STTD receiver to separate it own signals.
· Multi-cell Multi-user MIMO precoding
Multi-Cell Multi-user MIMO precoding also can be used to the cell interference coordination. Through multi-user precoding technology, multiple MSs has been severed in the same time frequency resources by the multiple cells at the same time. This application can use the multiple cells to improve the spectrum efficiency obviously, but requires complicated coordination operation and communications among multiple cells. 
2.2 Uplink

In order to mitigate the interference to the cells from MSs in adjacent cells, there are two approaches too:  

· Inter-cell interference cancellation and Macro-diversity 

Inter-cell interference cancellation and signal combining by using space time processing also can be used in uplink. When MSs located in adjacent cells have been assigned same time frequency resources to send data, the cell with enough receiver antennas can resolve the signals of associated users and interfering users from adjacent cells. Furthermore, the combination of signals from the adjacent cells can improve the performance obviously.
· Multi-user Precoding
As downlink multi-user MIMO precoding, we also uses precoding to mitigate the interference of MS to the adjacent cells. Using the specific precoding matrix, the interference of MS to the adjacent cells can be mitigated obviously. Unlike multi-cell/multi-user MIMO precoding, it requires less cooperation signaling among the cells.
2.3 Key elements

If space time coding is adopted to mitigate the interference in the adjacent cells, the following key elements under different scenarios should be considered:
· Coordination mode and communication complexity among the adjacent cells;
· Complexity of space time coding processing, especially for MSs;

· Specific time frequency resource unit and pilot pattern for MIMO design.
So for the above inter-cell interference mitigation, we recommend the appreciate scenarios as follows:
	
	Interference mitigation method
	Appropriate scenarios

	1
	Downlink spatial multiplexing
	Cells with small radius or cells belonged to the same BS

	2
	Downlink spatial diversity
	UEs in the edge of cells.

	3
	Downlink multi-cell multi-user MIMO precoding
	Cells with small radius or cells belonged to the same BS

	4
	Uplink multi cell signal cancelling and combining
	UEs in the edge of cells

	5
	Uplink multi-user Precoding
	Cells with small radius or cells belonged to the same BS


3 Conclusion
In our proposal, we discussed inter-cell interference mitigation methods using space time coding and their appropriate scenarios.
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