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Interference suppression at the Base Station in the case of multi-user environment using MIMO where Mobile Stations move
Chống nhiễu tại trạm gốc trong môi trường nhiều người sử dụng MIMO dùng khi các trạm di động di chuyển
Tran Hoai Trung1
1 University of Transport and Communications, No.3, Cau Giay, Lang Thuong, Hanoi, Viet Nam
Abstract
A future model in physical mobile layer consists of a Base Station and some Mobile Stations equipped MIMO antennas. However, what is information needed to be fed back to the Base Station that uses to form beam patterns and how to not affect on the  other mobiles is very important. The paper concentrates on the spatial information of the MIMO channel because its almost constant in fast fading transmission environment. This spatial information helps the Base Station to discover what are the useful radiating directions that tracks on the considered mobile and prevent radiating to interfere to the other unwanted mobiles. The simulation can prove this spatial feedback can make SNR higher compared to the case of use of beam patterns without the proposed transmit directions combatting the interference.
Keywords: MIMO, SNR, Base Station, Mobile Station, interference.
Tóm tắt
Mô hình tương lai cho lớp vật lý di động gồm mộ tram gốc và một vài trạm di động được trang bị anten MIMO. Tuy nhiên, thông tin nào cần phản hồi đến máy phát để có thể hình thành các bức xạ và không ảnh hưởng đến các di động khác. Bài báo tập trung tìm hiểu thông tin không gian của kênh MIMO vì nó hầu như không thay đổi trong môi trường có pha đinh thay đổi nhanh. Thông tin không gian này giúp tram gốc phát hiên các hướng phát tốt bám theo hướng di chuyển của di động và không phát các hướng có thể nhiễu đến các di động không mong muốn khác. Mô phỏng trong bài báo chứng minh hiệu quả của thông tin không gian này làm tỷ sổ tín hiệu trên nhiễu SNR tại trạm di động cao hơn so với trường hợp sử dụng các mô hình bức xạ không có phương pháp chống ảnh hưởng đến các trạm di động tại tram gốc. 
     Từ khóa: MIMO, SNR, trạm gốc, trạm di động, nhiễu.
1. Introduction

Recalling that the invariant dimensions are extracted from the covariance matrix
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 and the subspace for finding these invariant dimensions can be rewritten in single user model as [1], [2]:
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is the transmit angle, the spacing between transmit elements, 
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where 
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is the wavelength.
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Figure 1 Illustration of the environment including one Base Station and several Mobile Stations 

 Optimum beam-forming algorithm using the invariant dimensions to the multi-user environment (figure 1), exploits the method for determining invariant dimensions of the single- user. The analysis considers one MS as the desired mobile and other mobiles as interferers. The information of invariant dimensions achievable with this scenario is presented in figure 2.
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Figure 2 Illustration of the feedback information of invariant dimensions of all mobiles in multi-user environment 
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is the subspace of the 
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th mobile, 
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are number of paths for the mobile stations MS
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 to MS
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, respectively

For simplicity in this section, it is assumed that 
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 so that given the subspace, the productive beam matrix at transmitter can be expressed as:
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where 
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In the situation where the multi-user system includes 
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 mobiles, i.e., when the desired mobile is denoted by the 
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th mobile with the subspace 
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 corresponding to an optimum weight matrix 
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, with 
[image: image22.wmf])

,

1

(

i

L

m

=

, it is optimum for suppressing the interference when 
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Ideally, 
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. An optimum solution is obtained by maximising the following for the
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th beam pattern for the 
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th mobile that is defined as:

[image: image85.wmf]2

                   
[image: image30.wmf]å

å

¹

=

=

Z

i

j

j

L

n

j

n

i

m

i

m

i

m

j

1

1

)

(

)

(

)

(

)

(

s

w

s

w

                  (3)
where
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For simplicity in this section, it is assumed that 
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 so that the ratio in (3) is defined as:

         
[image: image36.wmf]å

å

¹

=

=

Z

j

j

L

n

H

i

m

j

n

i

m

H

i

m

i

m

i

m

j

,

1

1

)

(

)

(

)

(

)

(

)

(

)

(

)

)(

(

)

(

w

S

w

w

S

w

          (4)
In order to keep the ratio (4) simple, the new term is denoted as:
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Hence, the ratio can be rewritten as: 
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     When considering the optimum weight vector 
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2. The comparison with the use of the strongest dimension
The ability to suppress the interference achievable with such an equation is presented in Figure 3 when comparing with 
[image: image42.wmf]H

i

m

i

m

)

(

)

(

s

w

=

 where the parameters for this figure can be listed in Table 1.

Table 1 The parameters for the figure 1
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Figure 3 Representation of the new optimum method for multi-user environment 
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and optimum method for a single user environment 
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This figure illustrates the performance of the new algorithm. This method uses the advantage of considering other interferers since it is shown that this method can suppress the interferers better than the method using only information of the desire mobile. This can be identified that two directions of interferers are affecting the beam using 
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 ([3], [4], [5] and [6]) while they do not effect the beam using
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Analysis has been performed over all the transmit angles demonstrates the performance of the new method when employing
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.  Note that in Figure 3, two graphs present the same 
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 versus the transmit angle variable
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   where other parameters are described in Table 2, therefore two graphs can be compared. 
Table 2 The parameters for the figure 3
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Figure 3 The SINR versus the transmit angle in the new method using 
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(solid line) and the method used for a single user environment employing 
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(dotted line)  as presented with parameters as reported in Table 2
When considering the 
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 employing two methods, the results of these methods are different. Using the information of other mobiles 
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  permits the use of more interference suppression than the case where 
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for 1 beam is employed. 
Therefore, in the context of the use of the strongest dimension 
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 which is computed by sum of 
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 for L beams is higher than the case of the use of the strongest dimension 
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in figure 3.
3. Conclusion
     The paper has applied the proposed interference -from –other- mobiles combat in a model of the Base Station and some Mobiles. This method bases on the spatial characteristics of MIMO model to maximize the SINR to the considered mobile. The paper states through the simulation that the proposed interference combat can improve the SINR at the wanted mobile. 
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