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2D-POD for MIMO with Interference Mitigation
Kiran Kuchi, J Klutto Milleth, Vinod Ramaswamy, Baskaran Dhivagar, K Giridhar, Bhaskar Ramamurthi
CEWiT, Chennai, India

Introduction

It’s a well known fact that spectrum is a scarce resource, and has to be used in an efficient manner. Therefore, it is inevitable to reuse the available spectrum in every sector commonly known as reuse 1 deployment. Also, it is not uncommon to see deployments with a typical cell of radius as small as 200/300 meters. In this scenario, interference is the major concern, and therefore, the MIMO schemes proposed for 16m should not target only on diversity. It should consider schemes that provide interference mitigation gain along with diversity gain without increasing the receiver complexity or otherwise using the existing receivers available in the legacy 16e systems.

Proposed Diversity Techniques
Two dimensional phase offset diversity (2D-POD) schemes are proposed for single and multiple streams that give significant interference mitigation gain along diversity gain without making any modification to the existing receivers. 
· In IEEE 802.16m data is allocated in groups of resource blocks/slots. For example, a slot is defined as 18 subcarriers and 6-OFDM symbols

· The following matrix-A with 2D-POD is proposed. 

· Data in each slot is multiplied with a distinct phase rotation and transmitted through second antenna 
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            is the slot index in Frequency-Time Plane
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             Time dependent phase offset
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· Slot wise phase rotations are optimized to maximize the diversity advantage

· The phase rotations maximally de-correlates channel 

· 2D-POD outperforms both CDD and STBC/SFBC

· The matrix A can be generalized to arbitrary number of transmit antennas
MIMO Support for Interference Mitigation
The following table provides the interference suppression feasibility with OL/CL MIMO
	MIMO Mode used by the Desired Signal 
	MIMO Mode used by CCI
	Whitened MLD Receiver Support 
	MMSE Receiver Support 

	CL/POD 
	CL/POD 
	Yes
	Yes

	STBC 
	STBC 
	No
	Yes, but inferior performance 

	CL/POD 
	STBC 
	No 
	No 

	STBC 
	CL/POD 
	No 
	Yes 


· Interference suppression not feasible when CL and STBC OL users cause mutual interference
· Users can switch between 2D –POD and single stream CL-MIMO with full IC support
Other Advantages

The proposed 2D-POD scheme has the following advantages
· No feedback overhead, because of being an open-loop (OL) scheme
· Sub-frames can be regular or irregular

· Achieves the diversity gain available in the system

· Significant interference mitigation gains

· Cancels at least two interferers using MLD receivers available in the 16e systems

· Good trade-off between diversity and interference mitigation gains

· Reduced pilot overhead or better channel estimation using same pilot overhead

· Can coexist with single stream open-loop and closed-loop schemes

· Switching between 2D–POD and single stream CL-MIMO with full IC support possible

· More suitable for low SINR cell edge users

· When combined with STBC/SFBC/SM using 4 transmit antennas can be used for high SINR users as well.

------------------------------------------- Proposed SDD Text --------------------------------
The following text is proposed for SDD
· 2D-POD scheme is the baseline transmit diversity scheme in a single stream MIMO mode, which can mitigate interference of low SINR cell edge users in an efficient manner using the existing receivers in a FFR zone. For 4 transmit antennas, this scheme combined with STBC/SFBC/SM will be used for high SINR cell centre users in a different FFR zone.
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