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Intel Corporation
1. Introduction
In AWD [2], the definition of OL precoder is not clearly defined and need modification for several reasons.

1. Support of N2 cycling for DRU and miniband CRU, and use N1 cycling for subband CRU

2. It’s better for OL precoder to be selected directly from base codebook from index 1 to Nw, which is the size of base codebook. If the Nw is not enough, cycling method shall be used.
The performance of the directly selection from base codebook will be better than OL subset (e.g. define 4 matrices for OL precoder).

The following table shows the performance difference between OL subset defined in [3] and the “direct selection from base codebook” in SLS with selective sechduling.
Because direct selection can utilize more precoders with different weight, the performance is better than OL subset concept.
	4x2 MIMO , 64x6, CRU
	OL subset (4 DFT matrices) in [3] 
	Directly selection from base codebook

	Uncorrelated channel
	SUOL
	100%
	100.2% 

	
	MUOL
	111%
	120%

	High-correlated
Channel
	SUOL
	118.6%
	119.5%

	
	MUOL
	138.8%
	142.6%


In DRU permutation, rank-1 precoder with DFT matrix will have some problem in highly correlated channel as specified in [4]. However rank-1 precoder in DRU is excluded because of A-MAP will use 2 stream pilot for DRU.
3. OL MU MIMO in rank deficient transmission requires additional processing.

2. Reference
[1] 80216m-08/003r8, “System Description Document (SDD)”
[2] IEEE 802.16m-09/0010r1a, “IEEE 802.16m Amendment Working Document”

[3] IEEE C802.16m-09/0279r2, “Proposed Text of MIMO Sections for the IEEE 802.16m Amendment”
[4] IEEE C802.16m-08/1346r3, “Codebook comparison for OL and CL MIMO”
3. Text proposal for inclusion in the 802.16m amendment
-------------------------------  Text Start  --------------------------------------------------- 
Proposed AWD text Change #1   
 From Line 55 in page 70

15.3.7.1.2.1  Non-adaptive precoding
With non-adaptive precoding, the precoding matrix is an Nt×Mt matrix W(k), where Nt is the number of transmit antennas, Mt is the numbers of streams, and k is the physical index of the subcarrier where W(k) is applied. The matrix W is selected from a subset of size NW precoders of the base codebook for a given rank. 
For DRU and miniband CRU permutation, the matrix W changes every PRU according to equation (10), and it does not depend on the subframe number.
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where NW is the size of corresponding base codebook, and 
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 is logical index of the allocated PRU for the resource of  DRU and miniband CRU. The i-th entry of the base codebook is selected to be used for the logically allocated k-th LRU. 
For subband CRU permutation, the matrix W changes every subband (4 PRUs) according to equation (11), and it does not depend on the subframe number.
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where NW is the size of corresponding base codebook, and 
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 is logical index of the allocated subband for the resource of subband CRU. The i-th entry of the base codebook is selected to be used for logically allocated k-th subband.
For OL MU MIMO and deficient rank transmission, the Nt×Mt  precoder is selected from the full rank precoder Nt×Mr, where Mr is the number of rank when full rank transmission is utilized. The Mr shall be consistent with MaxMt in CQICH allocation IE. Refer to Section 15.3.7.2.3.1 for details.
The matrix W changes every N1PSC contiguous physical subcarriers according to equation (10), and it does not depend on the subframe number. W belongs to the subset of the base codebook specified in Section15.3.7.2.6.6.2.4.1. The Nt×Mt precoding matrix W(k) applied on subcarrier k is selected as the codeword of index i in the open-loop codebook subset of rank Mt, where i is given by





 
[image: image5.wmf](

)

1

mod/()1,1

SCW

ikNPN

=-+

éù

êú

.



(1)
In OL Region [TBD], the matrix W changes every NPsc contiguous physical subcarriers. The default value of N is N1. N2 is optional [TBD]. Use of N2 does not require additional signaling. 

In Line 8 in page 89, delete following section
15.3.7.2.6.6.2.4.1 OL MIMO subset
Proposed AWD text Change #2   
From Line 51 in page 73
15.3.7.2.3.1 MIMO mode 3 
In OL MU MIMO, the precoder W is predefined and fixed over time. 
The definition of W for full rank transmission is the same as OL SU MIMO (mode 0 and mode 1).  The full transmission means the transmission rank (number of users) is the same the MaxMt indicated in CQICH allocation IE
When deficient rank transmission is used (transmission rank is smaller than MaxMt), the Nt×MaxMt full rank precoder is firstly selected from base codebook according to Section 15.3.7.1.2.1. The some columns of the full rank matrix are cut to construct the Nt×Mt precoder W according to the feedback and stream selection.

-------------------------------  Text End  ---------------------------------------------------[image: image6.png]
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