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Proposed modifications to section “Downlink signaling support of DL-MIMO modes” (AWD-15.3.7.2.5.5.)
Wookbong Lee, Bin-Chul Ihm
LG Electronics.
1. Introduction
 In comment 280 of C80216m-09_0023r3, editor said “Cannot understand the proposed modifications in -1057r1 -- therefore not implemented.”
In this contribution, I rewrite the proposed modification based on comment 280 (C802.16m-09/1057r1) and according to the current AWD texts.
2. Reference
[1] 80216m-09/0010r2, “IEEE 802.16m Amendment Working Document”
3. Proposed Remedy

Delete table 692 and adopt the following texts
15.3.7.2.5.5. Downlink signaling support of DL-MIMO modes
The BS shall send some parameters necessary for DL MIMO operation in a broadcast message. The broadcast information is carried in the SFH or in the additional broadcast information.
The BS shall send some parameters necessary for DL MIMO operation in a unicast message. The unicast information is carried in the A-MAP IE, in the FBCH_Alloc_IE, on in the Sounding_ IE. 
Table 692 specifies the DL control parameters required for MIMO operation.
Table 692 – DL MIMO control parameters
	Parameter
	Description
	Value
	DL Control channel
	Notes

	Broadcast Information

	Nt
	Number of transmit antennas at the BS
	2, 4, 8
	SFH (system information)
	Nt must be known before decoding the DL A-MAP IE 

	OL_Region
	To indicate the location of the OL region and the number of streams (1 or 2)
	TBD
	Additional broadcast information
	OL MIMO transmission region with improved intercell interference statistics

	BC_SI
	Rank-1 base codebook subset indication for interference mitigation with PMI coordination
	BitMAP:
8 bits if Nt=2

16 bits if Nt=4

8 bits if Nt=8
[Or enhanced subset indication (1 bit)]
	Additional broadcast information 
	Rank-1 codebook element restriction/recommendation information

It shall be ignored if CM = 0b00, 0b01 or 0b10

	Unicast Information

	MEF
	MIMO encoder format
	SFBC

Vertical encoding
Horizontal encoding
	A-MAP IE
	MIMO encoder format.

	Mt
	Number of streams in transmission
	1 to 8
	A-MAP IE
	Number of streams in the transmission.

	SI
	Index of pilot stream allocation
	1 to 4
	A-MAP IE
	SI shall be indicated if MEF is HE

	Feedback Allocation IEs

	MFM
	MIMO feedback mode
	Refer to Table 691
	
	To decide the feedback content and related MS processing

	MaxMt
	Maximum number of streams
	If MFM indicates a SU feedback mode: 1, 2, 4 or 8.

If MFM indicates a MU feedback mode: 1, 2, 3, or 4.
	
	If MFM indicates a SU feedback mode: the maximum number of streams scheduled for each user

If MFM indicates a MU feedback mode: the maximum number of users scheduled on each RU

	CS indication
	Codebook subset type for CL MIMO modes 2 and 4
	Base codebook or codebook subset
	
	Depending on the MFM and CS indication, the MS shall feedback a PMI from the SU or MU base codebook, or from a subset of the SU or MU of the base codebook.

	CM
	Codebook feedback mode for CL MIMO modes 2 and 4
	0b00: standard mode with codebook coordination disabled

0b01: adaptive mode with codebook coordination disabled
0b10: differential mode with codebook coordination disabled

0b11: standard mode with codebook coordination enabled
	
	In codebook-based feedback mode:
Codebook coordination disabled: MS finds PMI within whole codebook type entry indicated by CS indication
Codebook coordination enabled: MS shall find the rate-1 PMI within codebook entries indicated by BC_SI and CS indication


Two kinds of OL regions are defined: rank-1 OL region and rank-2 OL region. Rank-1 OL region supports rank-1 precoding, using mini-band CRU and sub-band CRU. Rank-2 OL region supports OL SU SFBC/SM and OL MU MIMO. Both DRU, mini-band CRU and sub-band CRU are supported in rank-2 OL region. Rank-1 and rank-2 OL regions are formed using logical LRUs.
The indication of the type of MIMO feedback for CL MIMO modes 2 and 4 depends on the IE type sent by the BS. Fast feedback channel allocation IE indicates that the MS shall use codebook-based feedback. The sounding commend IE indicates that the MS shall use uplink sounding.
When CS indication indicates the use of a codebook subset and MFM indicates a SU CL MIMO mode, the MS shall use the SU base codebook subset of Table 709 when Nt=4. When CS indication indicates the use of a codebook subset and MFM indicates a MU CL MIMO mode, the MS shall use the MU base codebook subset of Table 709 when Nt =4. 
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