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Uplink OL SU-MIMO Amendment Text 

Kiran Kuchi, J Klutto Milleth, Vinod R, Dileep M K, 

Divagar , Padmanabhan M S, Bhaskar R, Giridhar K


CEWiT, India
1 Introduction
This contribution proposes amendment text for the following uplink OL SU-MIMO schemes: rank-1 precoding for 2,4 Tx antennas, SFBC+rank-1 precoding for 4 Tx antennas, SM+rank-1 precoding for 4 Tx antennas. The system model is described in more detail in the Appendix. Simulation results comparing different code books are given in Contribution C80216m-09_0219.ppt.
2 Proposed Amendment Text  
----------------------------------------------------------- Text Start---------------------------------------------------------
11.12.2.1.1
System model
y = W(p,q) . z 

  y = The output of the precoder
  W=Precoder  (NT × NS)

  z  = Data matrix as defined in SDD 

NT = Number of Tx antennas


NS = Number of columns of the precoder

The notation (p,q) denotes the index of the physical tile in two dimensional frequency-time plane, where ‘p’ denotes tile index along frequency, and ‘q’ denotes tile index along time dimension.  A tile is composed of P1 subcarriers and Q1 OFDM symbols. 

Precoder definition 

W(p,q)=W(p).W(q)

where W(p).W(q) is the element wise multiplication of W(p) and W(q). 
Precoder for 2-Tx rank-1 precoding
W(p)=C1(m), where m=mod(p,M1)+1 where M1 is the size of code book C1
W(q)=C2(n), where n=mod(q,M2)+1 where M2 is the size of code book C2
The entries of the code book C1 for M1=4 are given by:
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The entries of the code book C2 for M2=2 are given by:
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Precoder for 4-Tx rank-1 precoding
W(p)=C1(m), where m=mod(p,M1)+1 where M1 is the size of code book C1
W(q)=C2(n), where n=mod(q,M2)+1 where M2 is the size of code book C2
The entries of the code book C1 for M1=4 are given by:
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The entries of the code book C2 for M2=4 are given by:

C2(1)=
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Precoder for 4-Tx SFBC+rank-1/SM+rank-1 precoding
W(p)=C1(m), where m=mod(p,M1)+1 where M1 is the size of code book C1
W(q)=C2(n), where n=mod(q,M2)+1 where M2 is the size of code book C2
The entries of the code book C1 for M1=4 are given by:
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The entries of the code book C2 for M2=2 are given by:

C2(1)=
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------------------------------------------------------------Text End---------------------------------------------------------
3 Appendix

The system model
y = W(p,q) . z 

  y = The output of the precoder
  W=Precoder  (NT × NS)

  z  = 'data matrix as defined in SDD ' 

NT = number of Tx antennas


NS = number of columns of the precoder

The notation (p,q) denotes the index of the physical resource unit (PRU) in two dimensional frequency-time plane, where ‘p’ denotes PRU index along frequency, and ‘q’ denotes index in time dimension.  Each PRU is composed of P subcarriers and Q OFDM symbols. 
Rank-1 Precoding for 2Tx antennas (NT =2)
NS = 1;
W(p,q) = [1  ejθ(p,q)]T        
θ(p,q) = the phase which is constant in a RB. It can be varied over time/frequency. The choice of the values of θ(p,q) is chosen from the set {0,π/2,π,3π/2} in a specific order to maximize the diversity benefit for both 1D and 2D allocations.
Rank-1 Precoding for 4Tx antennas (NT =4)
Ns = 1.

W(p,q) = [w1 w2 w3 w4]T .  The elements are chosen from hadamard sequence.

	w1
	w2
	w3
	w4

	1
	1
	1
	1

	1
	-1
	1
	-1

	1
	1
	-1
	-1

	1
	-1
	-1
	1


The assignment of different codewords to RBs can be done either in 1D (freequency only) or in 2D (frequency and time).The precoder W(p,q) is chosen to maximize the diversity benefit for both 1D and 2D allocations.
4-Tx SFBC/SM+ Rank-1 Precoding
Ns = 2;      The 4×2   W(p,q) matrix is as shown:

	1
	0

	0
	1

	ejθ(p,q)
	0

	0
	ejθ(p,q)


z = [s1 s2*] T  or [s2 -s1*] T   for SFBC and

z = [s1 s2] T   for SM.
θ(p,q) = the phase which is constant in a RB. It can be varied over time/frequency. The choice of the values of θ(p,q) is made from the set {0,π/2,π,3π/2} in a specific order to maximize the diversity benefit for both 1D and 2D allocations.
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