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Description of MIMO Encoding Format for CDR 

David Mazzarese et Al.

Samsung Electronics
Introduction
A conjugate data repetition scheme has been adopted by comment 416 in database 80216m-09/0023r3 at session 61. Although this comment is not reflected in 80216m-09/0010r2 for reasons explained in 80216m-09/0010r2, it needs a more appropriate description in the specifications. Due to the fact that this scheme is adding a symbol repetition that is not reflected in the coding rates of the MCS levels in Table 744, this effect should be taken into account in the STC rate. Due to the similarity between this scheme and SFBC, we propose to add a new MIMO Encoding Format to describe CDR, and thus to map the conjugated symbol to an adjacent subcarrier. A new Downlink MIMO mode is also needed (MIMO mode 5).
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Text proposal for inclusion in the 802.16m amendment

<Insert section “15.3.7.1.1.4 CDR encoding” on line 36 page 232 as follows>

-------------------------------  Text Start  ---------------------------------------------------
15.3.7.1.1.4 CDR encoding
The input to the MIMO encoder is represented by a 1 × 1 vector.


s = s1
(203)

The MIMO encoder generates the SFBC matrix.
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(204)

The CDR matrix, x, occupies two consecutive subcarriers.
-------------------------------  Text End  ---------------------------------------------------
<Modify section “15.3.7.1.3 Downlink MIMO modes” on line 15 page 234 as follows>

-------------------------------  Text Start  ---------------------------------------------------
15.3.7.1.3 Downlink MIMO modes

There are five six MIMO transmission modes for unicast DL MIMO transmission as listed in Table 687.
Table 687 – Downlink MIMO modes
	Mode index
	Description
	MIMO encoding format (MEF)
	MIMO precoding

	Mode 0
	OL SU-MIMO (Tx diversity)
	SFBC
	non-adaptive

	Mode 1
	OL SU-MIMO (SM)
	VE
	non-adaptive

	Mode 2
	CL SU-MIMO (SM)
	VE
	adaptive

	Mode 3
	OL MU-MIMO (SM)
	HE
	non-adaptive

	Mode 4
	CL MU-MIMO SM)
	HE
	adaptive

	Mode 5
	OL SU-MIMO (Tx diversity)
	CDR
	non-adaptive


-------------------------------  Text End  ---------------------------------------------------
<Add a section on line 50 page 237 as follows>

-------------------------------  Text Start  ---------------------------------------------------
15.3.7.2.3.4 MIMO mode 5

Null tones are inserted in the interlaced pilot locations occupied by the other sectors whose cell_ID is distinct from the serving cell_ID. Data mapping skips pilot tones and nulls tones.
-------------------------------  Text End  ---------------------------------------------------
<Modify Table 688 on line 50 page 234 as follows>

-------------------------------  Text Start  ---------------------------------------------------
Table 688 – DL MIMO parameters

	
	Number of transmit antennas
	STC rate per layer
	Number of streams
	Number of subcarriers
	Number of layers

	
	Nt
	R
	Mt
	NF
	L

	MIMO mode 0
	2
	1
	2
	2
	1

	
	4
	1
	2
	2
	1

	
	8
	1
	2
	2
	1

	MIMO mode 1 and MIMO mode 2
	2
	1
	1
	1
	1

	
	2
	2
	2
	1
	1

	
	4
	1
	1
	1
	1

	
	4
	2
	2
	1
	1

	
	4
	3
	3
	1
	1

	
	4
	4
	4
	1
	1

	
	8
	1
	1
	1
	1

	
	8
	2
	2
	1
	1

	
	8
	3
	3
	1
	1

	
	8
	4
	4
	1
	1

	
	8
	5
	5
	1
	1

	
	8
	6
	6
	1
	1

	
	8
	7
	7
	1
	1

	
	8
	8
	8
	1
	1

	MIMO mode 3 and MIMO mode 4
	2
	n.a.
	2
	1
	2

	
	4
	n.a.
	2
	1
	2

	
	4
	n.a.
	3
	1
	3

	
	4
	n.a.
	4
	1
	4

	
	8
	n.a.
	2
	1
	2

	
	8
	n.a.
	3
	1
	3

	
	8
	n.a.
	4
	1
	4

	MIMO mode 5
	2
	1/2
	1
	2
	1

	
	4
	1/2
	1
	2
	1

	
	8
	1/2
	1
	2
	1


-------------------------------  Text End  ---------------------------------------------------
<Modify section “15.3.7.2.1.1 Encoding of MIMO modes” on line 6 page 236 as follows>

-------------------------------  Text Start  ---------------------------------------------------
15.3.7.2.1.1 Encoding of MIMO modes

15.3.7.2.1.1.1 MIMO mode 0
SFBC encoding of section “SFBC encoding” on page 231 shall be used with MIMO mode 0.

15.3.7.2.1.1.1 MIMO mode 1
Vertical encoding of section “Vertical encoding” on page 231 shall be used with MIMO mode 1. The number of streams is Mt≤min(Nt,Nr), where Nr is the number of receive antennas and Mt is no more than 8.

15.3.7.2.1.1.1 MIMO mode 2
Vertical encoding of section “Vertical encoding” on page 231 shall be used with MIMO mode 2. The number of streams is Mt≤min(Nt,Nr), where Mt is no more than 8.
15.3.7.2.1.1.1 MIMO mode 5
CDR encoding shall be used with MIMO mode 5.

-------------------------------  Text End  ---------------------------------------------------
<Modify the row corresponding to parameter MEF in Table 668 on line 50 page 198 as follows>

-------------------------------  Text Start  ---------------------------------------------------
Table 668: DL Basic Assignment A-MAP IE

	Syntax
	Size in bits 
	Description/Notes

	DL-MAP_IE() {
	-
	-

	A-MAP IE Type
	4
	DL Basic Assignment A-MAP IE 

	MCS
	[4]
	Depends on supported modes, 16 modes assumed as baseline

	MEF
	2
	MIMO encoder format

0b00: SFBC

0b01: Vertical encoding
0b10: Horizontal encoding

0b11: n/a CDR


-------------------------------  Text End  ---------------------------------------------------
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