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Proposed modifications to the DL/UL non-adaptive precoding section (16.3.7.1.2.1, 16.3.10.1.2.1)
Taeyoung Kim, Jaeweon Cho, Hokyu Choi
Samsung Electronics Co., Ltd.

1. Introduction
The precoder cycling equations refer to the parameter Nw, which represents the number of codeword matrices in a codebook of a given rank. Nw is defined for codebook subsets, but it is not defined for the base codebooks. Nw thus needs to be specified for the base codebooks for usage in the precoder cycling equation in SLRU.
Additionally on the uplink, codewords 8 and 9 of the rank-1 codebook for 2 transmit antennas cannot be used for non-adaptive precoding since they specify precoders that transmit from a single antenna, so it is not appropriate for SFBC nor SM transmissions.

We also clarify that open-loop codebook subsets are used for non-adaptive precoding only in DLRU and NLRU. Although this was specified in the non-adaptive precoding sections, it was still ambiguous in the codebook subset sections.

Editorial clarifications are inserted in non-adaptive precoding sections, referring to the sections where the notations for the base codebooks and codebook subsets are defined.
2. Text proposal
[Remedy-1: Modify section “16.3.7.1.2.1. Non-adaptive precoding”, on line 28 page 532 as follows ]
-------------------------------  start of text proposal 1  --------------------------------------------------- 
Table 843 – Codebook subsets used for non-adaptive precoding in DL SLRU
	MEF
	RU with Mt pilot streams outside OL region
	RU in OL region with MaxMt streams

	SFBC
	n.aN.A.
	n.aN.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= 2
Nt=4: C(4, MaxMt, 4), MaxMt= 2
Nt=8: C(8, MaxMt, 4), MaxMt= 2

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

	CDR
	n.aN.A.
	Nt=2: C(2, MaxMt, 3), MaxMt=1
Nt=4: C(4, MaxMt, 4), MaxMt=1
Nt=8: C(8, MaxMt, 4), MaxMt=1


The notation C(Nt, Mt, NB) for the base codebooks is defined in section 16.3.7.2.5.5. The notation C(4, Mt, 4) in Table 843 refers to the CL SU-MIMO codebook subset of rank Mt for four transmit antennas defined in Table 866 section 16.3.7.2.5.6.
Non-adaptive precoding outside the OL region
In a RU allocated outside the OL region, with MEF using SFBC or VE and non-adaptive precoding, the matrix W changes every N1 PRUs according to equation (219), 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 codebook of rank Mt specified in Table 842or 843, where i is given by
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where Nsub denotes the number of physical subbands across the entire system bandwidth.
In a RU allocated outside the OL region, with MEF using HE and non-adaptive precoding, the matrix W changes every N1 PRUs according to equation (240), 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 codebook of rank MaxMt specified in Table 843, where i is given by equation (240), and MaxMt is specified in Feedback Allocation A-MAP IE or Feedback Polling A-MAP IE.
Non-adaptive precoding inside the OL region

In a RU allocated in the MaxMt-streams OL Region, the matrix W changes every N PRUs.
N = N1 in all OL regions except in the OL region of type 1 with NLRU. 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 codebook of rank MaxMt specified in Table 842 or 843, where i is given by
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where Nsub denotes the number of physical subbands across the entire system bandwidth.
In the OL region of type 1 with NLRU, N = N2 and the Nt×1 precoding matrix W(k) applied on subcarrier k in PRU m in subframe number t is selected as the codeword of index i in the codebook of rank MaxMt = 1 specified in Table 842 where i is given by
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where NPRU denotes the number of physical PRUs across the entire system bandwidth.
The values of Nw used for non-adaptive precoding in DL DLRU and NLRU are given in Table X. The values of Nw used for non-adaptive precoding in DL SLRU are given in Table Y.
Table X – Values of Nw for non-adaptive precoding in DL DLRU and NLRU
	Rank
	1
	2
	3
	4
	5
	6
	7
	8

	Nt = 2
	2
	1
	N.A.
	N.A.
	N.A.
	N.A.
	N.A.
	N.A.

	Nt = 4
	4
	4
	2
	1
	N.A.
	N.A.
	N.A.
	N.A.

	Nt = 8
	8
	4
	4
	2
	2
	2
	2
	1


Table Y – Values of Nw for non-adaptive precoding in DL SLRU
	Rank
	1
	2
	3
	4
	5
	6
	7
	8

	Nt = 2
	8
	4
	N.A.
	N.A.
	N.A.
	N.A.
	N.A.
	N.A.

	Nt = 4
	16
	16
	16
	6
	N.A.
	N.A.
	N.A.
	N.A.

	Nt = 8
	16
	16
	16
	16
	16
	16
	16
	2


-------------------------------  end of text proposal 1 ---------------------------------------------------  
[Remedy-2: Remove the Table 859, Table 861, and Table 863]
[Remedy-3: Remove the text on line 28 page 559]
Table 859 gives the number of codewords Nw for each rank of the OL SU-MIMO codebook subset for 2 Tx.
[Remedy-4: Remove the text on line 1 page 560]
Table 861 gives the number of codewords Nw for each rank of the OL SU-MIMO codebook subset for 4 Tx.
 [Remedy-5: Remove the text on line 39 page 560]
Table 863 gives the number of codewords Nw for each rank of the OL SU-MIMO codebook subset for 8 Tx.
[Remedy-6: Modify section “16.3.10.1.2.1. Non-adaptive precoding”, on line 23 page 663 as follows]

-------------------------------  start of text proposal 6  --------------------------------------------------- 
16.3.10.1.2.1 Non-adaptive precoding
There is no precoding if there is only one transmit antenna at the MS.
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 MIMO 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 16.3.10.4.1, according to the type of allocation, MEF, Nt and Mt, as specified in Table 921 and Table 922.
Table 921 – Codebook subsets used for non-adaptive precoding in UL DLRU and NLRU
	MEF
	RU with Mt pilot MIMO streams

	SFBC
	CUL,OL,SU (Nt, Mt, Nw), Mt = 2

	VE
	CUL,OL,SU (Nt, Mt, Nw), Mt = 1,…,4
Nw depends on Mt


The notation CUL,OL,SU (Nt, Mt, Nw) and the values of Nw for the open-loop codebook subsets are defined in section 16.3.10.4.1.

Table 922 – Codebook subsets used for non-adaptive precoding in UL SLRU
	MEF
	RU with Mt pilot MIMO streams

	SFBC
	naN.A.

	VE
	Nt=2: Cbase,UL (2, Mt, 4), Mt = 1, 2 
Nt=2: Cbase,UL (2, 1, 4) if Mt = 1, or Cbase,UL (2, 2, 3) if Mt = 2 
Nt=4: Cbase,UL (4, Mt, 6), Mt = 1, 2, 3, 4


The notation Cbase,SU (Nt, Mt, NB) for the base codebooks is defined in section 16.3.10.3.

In a RU allocated in a AAI subframe with MEF = 0b00 (SFBC) or 0b01 (VE) and non-adaptive precoding, the matrix W changes every N1PSC contiguous physical subcarriers according to Equation (297), and it does not depend on the AAI subframe number. The Nt×Mt precoding matrix W(k) applied on subcarrier k in phys​ical 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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where Nsub denotes the number of physical subbands across the entire system bandwidth.
The values of Nw used for non-adaptive precoding in UL DLRU and NLRU are given in Table XX. The values of Nw used for non-adaptive precoding in UL SLRU are given in Table YY.
Table XX – Values of Nw for non-adaptive precoding in UL DLRU and NLRU
	Rank
	1
	2
	3
	4

	Nt = 2
	2
	1
	N.A.
	N.A.

	Nt = 4
	4
	4
	4
	4


Table YY – Values of Nw for non-adaptive precoding in UL SLRU
	Rank
	1
	2
	3
	4

	Nt = 2
	8
	4
	N.A.
	N.A.

	Nt = 4
	64
	64
	64
	64


-------------------------------  end of text proposal 6 ---------------------------------------------------  
[Remedy-7: Remove the text on line 12 page 675]
Table 929 gives the number of codewords Nw for each rank of the OL SU-MIMO codebook subset for four transmit antennas.

[Remedy-8: Remove the Table 929 on page 675]
[Remedy-9: Modify section “Codebook subsets” on line 8 page 559 as follows]
-------------------------------  start of text proposal 9 ---------------------------------------------------  
Codebook subsets

OL MIMO subset

The OL SU-MIMO codebook subset shall be used for non-adaptive precoding with MIMO mode 0, MIMO mode 1, and MIMO mode 5 in DLRU and NLRU.
The notation CDL,OL,SU(Nt, Mt, Nw) denotes the DL OL SU-MIMO codebook subset, which consists of Nwcomplex matrices of dimension Nt by Mt, and Mt denotes the number of MIMO streams. The notation CDL,OL,SU(Nt, Mt, Nw, i) denotes the i-th codebook entry of CDL,OL,SU(Nt, Mt, Nw).
-------------------------------  start of text proposal 9 ---------------------------------------------------  
[Remedy-10: Modify section 16.3.10.4 on line 42 page 669 as follows]
-------------------------------  start of text proposal 10 ---------------------------------------------------  
16.3.10.4 Codebook subsets for open-loop non-adaptive transmit precoding
16.3.10.4.1 OL SU-MIMO subset
The UL OL SU-MIMO codebook subset shall be used for non-adaptive precoding with MIMO mode 0 and MIMO mode 1 in DLRU and NLRU.
The notation CUL,OL,SU(Nt, Mt, Nw) denotes the UL OL SU-MIMO codebook subset, which consists of Nwcomplex matrices of dimension Nt by Mt, and Mt denotes the number of MIMO streams. The notation CUL,OL,SU(Nt, Mt, Nw, i) denotes the i-th codebook entry of CUL,OL,SU(Nt, Mt, Nw).
CUL,OL,SU(Nt, Mt, Nw) shall be used for precoding with Nt transmit antennas and Mt MIMO streams with MIMO mode 0 and MIMO mode 1
-------------------------------  end of text proposal 10 ---------------------------------------------------  
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