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1. Introduction
This contribution proposes amendment text for MIMO, to be included in the IEEE 802.16m Amendment Working Document [1], subclause 15.3.10. We propose editorial changes in the text of section 15.3.10.2.6 (downlink signaling support of UL-MIMO modes). We also propose changes to Table 698, which specifies the DL control parameters required to control the UL MIMO. 
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 “15.3.10.2.6 Downlink signaling support of UL-MIMO modes” on line 1 page 124 as follows>

-------------------------------  Text Start  --------------------------------------------------- 
15.3.10.2.6 Downlink signaling support of UL-MIMO modes 
15.3.10.2.6.1 Broadcast information

The BS shall send parameters listed in Table 697 which are necessary for UL MIMO operation in a control channel with a broadcast CID. The parameters may be transmitted depending on the type of operation. 

The parameters may be transmitted depending on the type of operation. The broadcast information is carried by BCH or in DCD/UCD.

15.3.10.2.6.2 Unicast information
The BS shall send parameters listed in Table 698, which are necessary for MIMO operation, by unicast in a control channel to a specific MS. The parameters may be transmitted depending on the type of operation.
The BS shall send parameters necessary for UL MIMO operation in a unicast message. The parameters may be transmitted depending on the type of operation. The unicast information is carried in the A-MAP IE, in the FBCH_Alloc_IE, on in the Sounding_ IE. feedback allocation IEs. 

Table 698 specifies the DL control parameters required for UL MIMO operation.

Table 698 – Unicast information for UL MIMO operation control parameters
	Parameter
	Description
	Value
	Control channel

(IE)
	Notes

	Unicast information

	MEF
	MIMO Encoding Format
	0b0: SFBC

0b1: Vertical encoding
0b10: CSM 

0b11: No encoding [One TX antenna MS]


	A-MAP IE
 (unicast)
	MIMO encoding format
[MEF bit-field may not be explicitly indicated in DL A-MAP IE]

	CSM
	Collaborative Spatial Multiplexing
	Disabled or enabled
	A-MAP IE
	SU MIMO if CSM is disabled
MU MIMO if CSM is enabled

	Mt
	Number of streams 
	1 to 4

0b00: 1

0b01: 2

0b10: 3

0b11: 4
(Mt <= Nt )
	A-MAP IE
 (unicast)
	Number of streams in the MS transmission.



	RU allocation (TBD)
	LRU allocation
	TBD 
	A-MAP IE
 (unicast)
	Refer to DL control group



	TNS

MaxMt
	Total number of streams in the LRU
	1 to 4

0b00: 1

0b01: 2

0b10: 3

0b11: 4
	A-MAP IE
 (unicast)
	Enabled when MEF=0b10 CSM is enabled
Indication of the total number of streams in the LRU



	SI 
	First pilot index 
	1 to 4

0b00: 1

0b01: 2

0b10: 3

0b11: 4
	A-MAP IE
 (unicast)
	Enabled when MEF=0b10 CSM is enabled  
1 bit for 2Tx, 2 bit for 4Tx

	PF
	Precoding flag
	0b0: non adaptive precoding or 0b1: adaptive codebook precoding 
	A-MAP IE
 (unicast)
	Disabled when MEF=0b11
It cannot be applied to MS with 1 transmit antenna

	PMI Indicator
	PMI indicator
	0b0: the MS shall use the precoder of rank Mt of its choice

0b1: the indicated PMI of rank Mt shall be used by the MS for precoding
	A-MAP IE
	This field is relevant only when PF indicates adaptive codebook precoding.= 0b1 .
PMI indication = 0b0 may be used in TDD.

When PMI indication = 0b1, the BS selects the precoder to use at the MS.

	PMI
	Precoding matrix index in the UL base codebook
	0 to 7 when Nt=2

0 to 63 when Nt =4

TBD
	A-MAP IE
 (unicast)
	Enabled when PF indicates adaptive codebook precoding.= 0b1 and PMI indication = 0b1. 
[Bit-field length is variable, depending on the number of code matrices]


-------------------------------  Text End  ---------------------------------------------------[image: image1.png]
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