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1 Introduction
In Section 11.8.4.1 of the IEEE 802.16m Systems Description Document (SDD) [1], Multi Base-Station MIMO approaches are considered to improve the sector throughput as well as cell-edge throughput. However, for both open-loop as well as closed-loop multi-BS MIMO approaches mentioned in [1], very little information is present on the resource blocks, pilot designs, pre-coder selection etc. In this contribution we present pilot patterns for two collaborating base-stations each with two or four transmit antennas. 
2 Proposed Scheme
Similar to the single-BS MU-MIMO, we assume that our resource block size is 18 consecutive subcarriers over sub-frame duration of 6 consecutive OFDM symbols. In [1], pilot patterns for up to 4 transmit antennas are presented only in the context of single-user MIMO with up to 4 streams. In our contribution, we consider two collaborating base-stations under Multi-BS MIMO each with either 2 or 4 transmit antennas. We assume that the number of streams per BS under cooperation is equal to the number of transmit antennas. This configuration is highly useful to enhance the multi-user sector throughput and cell-edge user performance.  

In Fig. 1, a pilot pattern is presented for two collaborating base-stations under multi-BS MIMO configuration where each BS has 2 transmit antennas for transmission of up to 2 spatial streams. From Fig. 1, the pilot overhead per stream per BS is 3.7%. Here, Pj,k denotes the pilot for stream j from BS k. In a similar manner, our pilot pattern for four transmit antenna Multi-BS MIMO is shown in Fig. 2 with the same per-stream overhead per BS as 3.7%. 

[image: image1.emf]P

1,1

P

1,2

P

2,1

P

2,2

P

2,1

P

2,2

P

1,1

P

1,2

P

1,2

P

1,1

P

2,2

P

2,1

P

2,2

P

2,1

P

1,2

P

1,1

P

j,k

: Pilot for stream  j on ABS k

P

1,1

P

1,2

P

2,1

P

2,2

P

2,1

P

2,2

P

1,1

P

1,2

P

1,2

P

1,1

P

2,2

P

2,1

P

2,2

P

2,1

P

1,2

P

1,1

P

j,k

: Pilot for stream  j on ABS k


Figure 1: Pilot pattern for Multi-BS MIMO. Two collaborating base-stations each having 2 transmit antennas
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Figure 2: Pilot pattern for Multi-BS MIMO. Two collaborating base-stations each having 4 transmit antennas

3 Proposed Text
Modify the existing text in [1] as follows: Existing text is shown in black, whereas the proposed text is shown in red. 
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

11.8.4.1 Multi-BS MIMO

Multi-BS MIMO techniques are supported for improving sector throughput and cell-edge throughput throughmulti-BS collaborative precoding, network coordinated beamforming, or inter-cell interference nulling. Both open-loop and closed-loop multi-BS MIMO techniques can be considered. For closed-loop multi-BS MIMO, CSI feedback via codebook based feedback or sounding channel will be used. The feedback information may be shared by neighboring base stations via network interface. Mode adaptation between single-BS MIMO and multi-BS MIMO is utilized.
11.8.4.1.1 Pilot patterns for Multi-BS MIMO
11.8.4.1.1.1 Pilot patterns for two collaborating ABSs each with 2 antennas

With two antennas at each advanced base-station (ABS) for transmission of two spatial streams, the following pilot pattern shall be used.
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Figure 1: Pilot pattern for Multi-BS MIMO. Two collaborating base-stations each having 2 transmit antennas
In Figure 1, Pj,k is the pilot subcarrier for the j-th stream on k-th ABS, with j=1,2 and k=1,2. The pilot subcarrier groups {P1,1, P2,1} and {P1,2,P2,2} are distinguished based on the  Cell-ID. 
11.8.4.1.1.2 Pilot patterns for two collaborating ABSs each with 4 antennas

With four antennas at each advanced base-station (ABS) for transmission of four spatial streams, the following pilot pattern shall be used.
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Figure 2: Pilot pattern for Multi-BS MIMO. Two collaborating base-stations each having 4 transmit antennas

In Figure 2, Pj,k is the pilot subcarrier for the j-th stream on k-th ABS, with j=1,2,3,4 and k=1,2. The pilot subcarrier groups {P1,1,P2,1,P3,1,P4,1,} and {P1,2,P2,2,P3,2,P4,2} are distinguished based on the Cell-ID. 

 [-------------------------------------------------End of Text Proposal----------------------------------------------------]
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