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Proposed modifications to the DL non-adaptive precoding section (15.3.7.1.2.1)
David Mazzarese, Hokyu Choi
Samsung Electronics Co., Ltd.

Wookbong Lee, Bin-Chul Ihm
LG Electronics
1. Introduction
There are many errors in the dimensions and notations of the codebooks and subsets in Tables 823 and 824. The non-adaptive precoders for CDR (MIMO mode 5) are not specified in the OL region. A notation for the 4-bit codebook subset for 4Tx should be defined. Several editorial corrections are needed in section 15.3.7.1.2.1.
In this proposal:
· Corrections are applied to the dimensions of the codebooks or codebook subsets in Tables 823 and 824
· The notation for the 4-bit CL SU MIMO codebook subset for 4 antennas is introduced

· Non-adaptive precoding for CDR is specified

· Editorial corrections are proposed
2. Text proposal
< Modify section “15.3.7.1.2.1. Non-adaptive precoding“ on line 16 page 405 as follows>

-------------------------------  Text Start  --------------------------------------------------- 
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 number numbers of streams, and k is the physical index of the subcarrier where W(k) is applied. The matrix W is selected from the base codebook or from a subset of size Nw NW precoders of the base codebook for a given rank. W belongs to the base codebook or 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, MaxMt and Mt, as specified in Tables 823 and 824. The notation CDL,OL,SU(Nt, Mt, Nw) denotes a DL OL SU-MIMO codebook subset, which consists of Nw complex matrices of dimension Nt by Mt. The base codebook and the codebook subsets are defined in 15.3.7. 2.5.6.
Table 823 – Codebook subsets used for non-adaptive precoding in DL DLRU and NLRU diversity allocations (DLRU and NLRU)
	MEF
	RU with Mt pilot streams outside OL region
	RU in OL region with MaxMt streams

	SFBC
	CDLOLSU(Nt, Mt, Nw), Mt = 2
Nt=2: CDL,OL,SU (2, Mt, 1), Mt=2
Nt=4: CDL,OL,SU (4, Mt, 4), Mt=2
Nt=8: CDL,OL,SU (8, Mt, 4), Mt=2
	CDLOLSU(Nt, 2, Nw), MaxMt = 2
Nt=2: CDL,OL,SU (2, MaxMt, 1), MaxMt=2
Nt=4: CDL,OL,SU (4, MaxMt, 4), MaxMt=2
Nt=8: CDL,OL,SU (8, MaxMt, 4), MaxMt=2

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

Nt=2: CDL,OL,SU (2, Mt, Nw), Mt = 1, 2 
Nt=4: CDL,OL,SU (4, Mt, Nw), Mt = 1, 2, 3, 4
Nt=8: CDL,OL,SU (8, Mt, Nw), Mt = 1, 2, 3, 4
Nw depends on Mt
	CDLOLSU(Nt, 2, Nw), MaxMt= 2
Nt=2: CDL,OL,SU (2, MaxMt, 1), MaxMt=2
Nt=4: CDL,OL,SU (4, MaxMt, 4), MaxMt=2
Nt=8: CDL,OL,SU (8, MaxMt, 4), MaxMt=2

	HE
	NA
	NA

	CDR
	NA
	Nt=2: CDL,OL,SU (2, MaxMt, 2), MaxMt=1
Nt=4: CDL,OL,SU (4, MaxMt, 4), MaxMt=1
Nt=8: CDL,OL,SU (8, MaxMt, 8), MaxMt=1


Table 824 – 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
	NA
	NA

	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 = 12, …, MaxMt
Nt=4: C(4, MaxMt, 4), Mt = 12, …, MaxMt
Nt=8: C(8, MaxMt, 3 4), Mt = 12, …, MaxMt
	Nt=2: C(2, 2 MaxMt, 3), MaxMt = 2
Nt=4: C(4, 2 MaxMt, 4), MaxMt = 2
Nt=8: C(8, 2 MaxMt, 4), MaxMt = 2

	CDR
	NA
	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(4, Mt, 4) in Table 824 refer CL SU-MIMO codebook subset of rank Mt for four transmit antennas defined in section 15.3.7.2.5.6.
Non-adaptive precoding outside the OL region
In a RU allocated outside the OL region, with MEF using SFBC or VE = 0b00 (SFBC) or 0b01 (VE) and non-adaptive precoding, the matrix W changes every N1 PRUs according to equation (10 219), 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 open-loop codebook subset of rank Mt specified in Table 823 or 824, 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 = 0b10 (HE) and non-adaptive precoding, the matrix WW changes every N1 PRUs according to equation (220 219), and it does not depend on the subframe number. The Nt×Mt Nt×Mt precoding matrix W(k) W(k) applied on subcarrier kk in subband ss is selected as any Mt Mt unordered columns of the codeword of index ii in the open-loop codebook subset of rank MaxMt MaxMt specified in Table 824, where ii is given by equation (213), 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 in DLRU or SLRU, 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 open-loop codebook subset of rank MaxMt specified in Table 823 or 824, 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 s m in subframe number t is selected as the codeword of index i in the open-loop codebook subset of rank MaxMt = 1 specified in Table 823 where i is given by
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where NPRU denotes the number of physical PRUs across the entire system bandwidth.
-------------------------------  Text End  ---------------------------------------------------  [image: image7.png]
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