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Proposed modifications to section “Downlink signaling support of DL-MIMO modes”
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 and subclause 15.3.10. We first propose to move the content of mis-placed sections 15.3.7.2.5.1 (Broadcast information) and 15.3.7.2.5.2 (Unicast information) into section 15.3.7.2.6.5 (Downlink signaling support of DL-MIMO modes). Some editorial changes are proposed to this content, such as the renaming of the control channels according to the AWD naming conventions. The modified content of Table 672 is proposed. 
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 “15.3.7.2.6.5. Downlink signaling support of DL-MIMO modes” on line 19 page 76 as follows>
-------------------------------  Text Start  --------------------------------------------------- 
15.3.7.2.6.5. Downlink signaling support of DL-MIMO modes
Some parameters necessary for DL MIMO operation shall be broadcast by the BS. 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 by BCH or in DCD/UCD.
Some parameters necessary for DL MIMO operation shall be unicast by the BS to a specific MS. 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. feedback allocation IEs. 

Table 672 specifies the DL control parameters required for MIMO operation.

Table 672 – DL MIMO control parameters
	Parameter
	Description
	Value
	DL Control channel

(IE)
	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 [TBD]
	To indicate the location of the OL region and the number of streams
	TBD
	Additional broadcast information
	OL MIMO transmission region with improved intercell interference statistics

	SU_CT 
	SU base codebook type for CL MIMO modes 2
	Base codebook or base codebook subset
	Additional broadcast information
	All MSs shall use the SU base codebook subset of Table 681 when indicated by the BS when Nt=4
SU base codebook subset indication

	MU_CT (TBD)
	MU base codebook type for CL MIMO modes 4
	base codebook or base codebook subset
	Additional broadcast Information


	All MSs shall use the MU base codebook subset of Table 681 or Table TBD when indicated by the BS when Nt=4 or Nt=2, respectively
MU base codebook subset indication

	BC_SI
	Rank-1 base codebook subset indication for interference mitigation
	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

	MaxMt (TBD)
	Maximum number of streams
	0b00:  2

0b01:  3

0b10:  4

0b11:  reserved
	Broadcast information
	If MFM indicates a MU feedback mode: the maximum number of users scheduled on each RU

	Unicast Information

	
	
	
	
	

	MEF
	MIMO encoder format
	SFBC

Vertical encoding
Horizontal encoding
	A-MAP IE (unicast)
	MIMO encoder format.
[MEF bitfield may not be explicitly indicated in DL A-MAP IE]

	Mt
	Number of streams in transmission
	1 to 8
	A-MAP IE (unicast)
	Number of streams in the transmission.
When MEF is SFBC: Mt =2 

MEF is HE, Mt <= 4

[Bit-field length is variable, depending on the number of Tx at BS]

	RU allocation (TBD)
	RU [and stream] indicator for the burst of data
	TBD 
	A-MAP IE (unicast)
	Refer to DL control group.

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

[Bit-field length is variable, depending on the number of Tx at BS]

RU allocation and SI can be merged together depending on other DG’s decision

	
	
	
	
	

	Feedback Allocation IEs

	MFM
	MIMO feedback mode
	Refer to Table 671
	FBCH_Alloc_IE
	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.
	FBCH_Alloc_IE
	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

	DLRU (TBD)
	Downlink RU, indicating

which RUs or which type of RU (DRU or miniband-based CRU) to work on for feedback
	TBD (Tree structure, bit map etc)
	FBCH_Alloc_IE
	To process CQI (PMI) estimation for the indicated RUs

Refer to other DG

	Feedback allocation IEs
	MIMO feedback type for CL MIMO modes 2 and 4
	0b00: codebook

0b01: sounding
	FBCH_Alloc_IE
Sounding_Alloc_IE
	FBCH_Alloc_IE for codebook-based feedback

Sounding_Alloc_IE for sounding-based feedback

	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
	FBCH_Alloc_IE
	In codebook-based feedback mode:

Codebook coordination disabled: MS finds PMI within whole broadcasted codebook type entry
Codebook coordination enabled: When MS finds rate-1 PMI, it finds within broadcasted codebook entries indicated by BC_ST, [SU_CT and MU_CT]

	CCE
	Codebook Coordination Enable
	0b0: Disable 

0b1: Enable
	
	CCE = 0b0: MS finds PMI within whole broadcasted codebook type entry

CCE = 0b1: When MS finds rate-1 PMI, it finds within broadcasted codebook entries indicated by BC_ST, [SU_CT and MU_CT]


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