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Proposed text modifications for non-adaptive precoding MIMO sections
David Mazzarese et Al.

Samsung Electronics

1. Introduction
This contribution proposes amendment text for MIMO, to be included in the IEEE 802.16m Amendment Working Document [1], subclause 15.3.7 (DL MIMO) and subclause 15.3.10 (UL MIMO). The non-adaptive precoding rules for OL MIMO modes (OL SU-MIMO and OL MU-MIMO) are specified according to the MIMO encoder format (MEF) and according to whether the allocation is inside or outside the OL region. 
2. References
[1] IEEE 802.16m-09/0010r1a, “IEEE 802.16m Amendment Working Document (AWD)”, 2009-03-31.

[2] IEEE 802.16m-07/002r8, “802.16m System Requirements”, 2009-01-15.
[3] IEEE 802.16m-08/003r8, “The Draft IEEE 802.16m System Description Document”, 2009-04-10.
[4] IEEE 802.16m-08/004r5, “The IEEE 802.16m Evaluation Methodology Document”, 2009-01-15.
[5] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”, 2008-09-18.
3. Text proposal for inclusion in the 802.16m amendment
< Modify section “15.3.7.1.2.1. Non-adaptive precoding“ on line 55 page 70 as follows>

-------------------------------  Text Start  --------------------------------------------------- 
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. W belongs to one of the subsets of the base codebook specified in Section 15.3.7.2.6.6.2.4.1, according to the type of allocation, MEF, Nt and Mt, as specified in Tables X and Y.
Table X – Codebook subsets used for non-adaptive precoding in DL diversity allocations (DRU and distributed minibands)
	MEF
	RU with Mt pilot streams outside OL region
	RU in OL region with MaxMt streams

	SFBC
	CDLOLSU(Nt, Mt, Nw), Mt = 2
	CDLOLSU(Nt, 2, Nw), MaxMt = 2

	VE
	CDLOLSU(Nt, Mt, Nw), Mt = 1, …, MaxMt
	CDLOLSU(Nt, 2 Nw), MaxMt= 2

	HE
	n.a.
	n.a.


Table X – Codebook subsets used for non-adaptive precoding in DL localized allocations
	MEF
	RU with Mt pilot streams outside OL region
	RU in OL region with MaxMt streams

	SFBC
	n.a.
	n.a.

	VE
	Nt=2: C(2, Mt, 3), Mt = 1, …, MaxMt
Nt=4: C(4, Mt, 4), Mt = 1, …, MaxMt
Nt=8: C(8, Mt, 4), Mt = 1, …, MaxMt
	Nt=2: C(2, MaxMt, 3), MaxMt=1 or 2
Nt=4: C(4, MaxMt, 4), MaxMt=1 or 2
Nt=8: C(8, MaxMt, 4), MaxMt=1 or 2

	HE
	Nt=2: C(2, MaxMt, 3), Mt = 1, …, MaxMt
Nt=4: C(4, MaxMt, 4), Mt = 1, …, MaxMt
Nt=8: C(8, MaxMt, 3), Mt = 1, …, MaxMt
	Nt=2: C(2, 2, 3), MaxMt = 2
Nt=4: C(4, 2, 4), MaxMt = 2
Nt=8: C(8, 2, 4), MaxMt = 2


Non-adaptive precoding outside the OL region

In a RU allocated outside the OL region, with MEF = 0b00 or 0b01 and non-adaptive precoding, 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 Section 15.3.7.2.6.6.2.4.1. The Nt×Mt precoding matrix W(k) applied on subcarrier k in physical subband s is selected as the codeword of index i in the open-loop codebook subset of rank Mt, where i is given by
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In a RU allocated outside the OL region, with MEF = 0b10 and non-adaptive precoding, the matrix W changes every N1PSC contiguous physical subcarriers according to equation (10), and it does not depend on the subframe number. The Nt×Mt precoding matrix W(k) applied on subcarrier k in subband s is selected as any Mt unordered columns of the codeword of index i in the open-loop codebook subset of rank MaxMt, where i is given by equation (9).

Non-adaptive precoding inside the OL region

In a RU allocated in the MaxMt-streams OL Region [TBD], with MEF = 0b00, 0b01 or 0b10 and non-adaptive precoding, 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. 
When N = N1, The Nt×MaxMt precoding matrix W(k) applied on subcarrier k in physical subband s is selected as the codeword of index i in the open-loop codebook subset of rank MaxMt, where i is given by
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When N = N2, The Nt×1 precoding matrix W(k) applied on subcarrier k in PRU s in subframe number t is selected as the codeword of index i in the open-loop codebook subset of rank 1, where i is given by
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-------------------------------  Text End  --------------------------------------------------- 
< Modify section “15.3.7.2.2.3.1 MIMO mode 3 “ on page 73 as follows>

-------------------------------  Text Start  --------------------------------------------------- 
Non-adaptive precoding of section 15.3.7.1.2.1 shall be used with MIMO mode 3.
The definition of W is the same as OL SU MIMO (mode 0 and mode 1).

Inside the OL region with OL MU MIMO, the precoder W with 2 streams is predefined and fixed over time. 

Outside the OL region with OL MU MIMO, the precoder W is an Nt(Mt sub-matrix of a predefined Nt(MaxMt matrix.
The precoding matrix
[image: image5.wmf]W

used by the BS is represented in equation (X). 
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is the precoding vector for the i-th MS on the k-th subcarrier. 
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 shall be used for precoding the pilot symbols on the i-th pilot stream on the k-th subcarrier. 

-------------------------------  Text Start  --------------------------------------------------- 
< Modify section “15.3.10.1.2.1 Non-adaptive Precoding “ on page 121 as follows>

-------------------------------  Text Start  --------------------------------------------------- 
There is no precoding if there is only one transmit antenna at the MS.

With non-adaptive precoding, the precoder W is predefined and selected from the base codebook. The changes of the precoder W is [TBD]. 

The base codebook is defined in [TBD]. Details of selected codebook are [TBD].
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. W belongs to one of the subsets of the base codebook specified in Section 15.3.7.2.6.6.2.4.1, , according to the type of allocation, MEF, Nt and Mt, as specified in Tables X and Y.
Table X – Codebook subsets used for non-adaptive precoding in UL diversity allocations (DRU and distributed minibands)
	MEF
	RU with Mt pilot streams

	SFBC
	CULOLSU(Nt, Mt, Nw), Mt = 2

	VE
	CULOLSU(Nt, Mt, Nw), Mt = 1, …, 4

	HE
	Not allowed on UL


Table Y – Codebook subsets used for non-adaptive precoding in UL localized allocations (minibands and subbands CRU)
	MEF
	RU with Mt pilot streams

	SFBC
	n.a.

	VE
	C(Nt, Mt, Nw), Nw =2NB, Mt = 1, …, 4

	HE
	Not allowed on UL


In a RU allocated in a subframe with MEF = 0b00 or 0b01 and non-adaptive precoding, the matrix W changes every N1PSC contiguous physical subcarriers according to equation (Y), and it does not depend on the subframe number. The Nt×Mt precoding matrix W(k) applied on subcarrier k in physical subband s is selected as the codeword of index i in the open-loop codebook subset of rank Mt, where i is given by
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-------------------------------  Text End  --------------------------------------------------- [image: image10.png]
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