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Introduction
Both competing IMT-advanced technologies, LTE-A and IEEE 802.16m support 8 streams in the DL for SU-MIMO. In the DL MU-MIMO on the other hand the total number of streams is limited to at most four in LTE-A; thus, it is only possible to have at most 4 co-scheduled users with one stream each. This limitation was removed for IEEE 802.16m and the option for 8 stream transmission is now available in MU-MIMO mode as well as SU-MIMO mode. However, simulation results by several companies in LTE-A have shown that it is difficult to find more than 4 users with enough data to co-schedule on the same sub-band. Pairing 2 users is seen to be the most common case. For an ABS with polarized TX antennas, the possibility of scheduling an MU-MIMO user with 2 streams is important. Thus, both LTE-A and IEEE802.16m allow for assigning up to 2 streams to an MU-MIMO user.  

In the current IEEE802.16m draft, support for 8 stream MU-MIMO transmission targets only an ABS with 8 TX antennas since the much more typical case of an ABS with 4 TX will not co-schedule more than 4 streams in the DL. Since it is suspected that the deployment of 4 TX ABS would be the primary target for most companies, this enhancement of 8 streams MU-MIMO may not apply is most cases. On the other hand, with more flexible decoding of the DL basic assignment MAP IE, more support for MLD can be exploited by ABSs with both 4 TX and 8 TX antennas.
This contribution proposes to interpret the Si field in the DL A-MAP for MU-MIMO differently for 4 TX and 8 TX cases. This will retain the current table for 8 stream support for an ABS with 8 TX antennas and provide more entries to support MLD for 3 and 4 streams for a 4TX ABS. The number of the transmit antennas at the base station (Nt) is available in S-SFH SP3.
This contribution proposes to interpret the Si field in the DL A-MAP for MU-MIMO differently for 4 TX ABS in the case it is determined by the ABS that a scheduled AMS can support (quasi-)MLD for 3 or 4 streams. In such a case modulation constellation of the paired user for up-to 4 stream transmission can be provided. In all other cases the current table in D8 is used and modulation constellation of paired user in the case of 2 stream transmission is provided. The number of the transmit antennas at the base station (Nt) is available in S-SFH SP3. 
Text Proposal

Proposed AWD text has been underlined in blue, AWD text that has been deleted has been marked in red and struck through and existing AWD text is shown in black.
<Modify the section 16.3.5.5.2.4.1 on page 600 Table 848 as shown >
_____________________________​​​​​​__Start of proposed text change #1 _____________________________
16.3.5.5.2.4.1 DL basic assignment A-MAP IE
Table 848 describes the fields in a DL Basic Assignment A-MAP IE used for resource assignment in the DL. 
A-MAP IE Type: Defines the structure of the assignment A-MAP IE for the bits in the assignment A-MAP IE following the A-MAP IE type field. A-MAP IE Type distinguishes between assignment A-MAP IEs used for the UL/DL, and assignment A-MAP IEs used for resource allocation and control signaling. Additional A-MAP IE types are reserved for future use.
Mt: Number of streams in transmission. The DL pilot pattern with Mt streams shall be used in the allocated resource.

Si: Index used to identify the combination of the number of streams and the allocated pilot stream index in a transmission with MU-MIMO, and the modulation constellation of the paired user. For Co-MIMO transmission to two users, the ABS shall indicate to one AMS a total number of streams equal to 3 using one of the values 0b01000, 0b01001 or 0b01010, in order to ensure that the AMS will perform channel estimation using one stream of the non-interlaced pilot pattern with 3 streams.
	Table 848 - DL basic assignment A-MAP IE*

	

	Syntax
	Size (bit)
	Description/Notes

	DL_Basic_Assignment_A-MAP_IE() {
	
	

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

	ISizeOffset
	5
	Offset used to compute burst size index 

	MEF
	2
	MIMO encoder format

0b00: SFBC

0b01: Vertical encoding

0b10: Multi-layer encoding

0b11: CDR

	if (MEF == 0b01){
	
	Parameters for vertical encoding

	Mt 
	3
	Number of streams in transmission Mt ≤ Nt
Nt : Number of transmit antennas at the ABS

0b000: 1 stream

0b001: 2 streams

0b010: 3 streams

0b011: 4 streams
0b100: 5 streams
0b101: 6 streams

0b110: 7 streams

0b111: 8 streams

	Reserved
	2
	Reserved bit

	} else if(MEF == 0b10) {
	
	Parameters for multi-layer encoding

	if (Nt == 4 and quasi-MLD capability at AMS for 3 or 4 streams is supported in AAI-SBC-RSP){
	
	Parameters for multi-layer encoding for ABS with modulation constellation of paired user for up-to 4 stream transmission. 

	Si
	5
	Index used to identify the combination of the number of streams and the allocated pilot stream index in a transmission with MU-MIMO , and the modulation constellation of paired user
0b00000: 2 streams with PSI=stream0 and other modulation =QPSK

0b00001: 2 streams with PSI=stream0 and other modulation =16QAM

0b00010: 2 streams with PSI=stream0 and other modulation =64QAM

0b00011: 2 streams with PSI=stream0 and other modulation information not available

0b00100: 2 streams with PSI=stream1 and other modulation =QPSK

0b00101: 2 streams with PSI=stream1 and other modulation =16QAM

0b00110: 2 streams with PSI=stream1 and other modulation =64QAM

0b00111: 2 streams with PSI=stream1 and other modulation information not available
0b01000: 3 streams with PSI=stream0
0b01001: 3 streams with PSI=stream1
0b01010: 3 streams with PSI=stream2

0b01011: 4 streams with PSI=stream0
0b01100: 4 streams with PSI=stream1

0b01101: 4 streams with PSI=stream2
0b01110: 4 streams with PSI=stream3

0b01111: 3 streams with PSI=stream0 and stream1 
0b10000: 4 streams with PSI=stream0 and stream1

0b10001: 4 streams with PSI=stream2 and stream3

0b10010: 3 streams with PSI=stream2 and other modulation =QPSK
0b10011: 3 streams with PSI=stream2 and other modulation =16QAM
0b10100: 3 streams with PSI=stream2 and other modulation =64QAM
0b10101: 3 streams with PSI=stream0 and stream1 and other modulation =QPSK
0b10110: 3 streams with PSI=stream0 and stream1 and other modulation =16QAM
0b10111: 3 streams with PSI=stream0 and stream1 and other modulation =64QAM

0b11000: 4 streams with PSI=stream0 and stream1 and other modulation =QPSK
0b11001: 4 streams with PSI=stream0 and stream1 and other modulation =16QAM
0b11010: 4 streams with PSI=stream0 and stream1 and other modulation =64QAM

0b11011: 4 streams with PSI=stream2 and stream3 and other modulation =QPSK
0b11100: 4 streams with PSI=stream2 and stream3 and other modulation =16QAM
0b11101: 4 streams with PSI=stream2 and stream3 and other modulation =64QAM
0b11110: reserved

0b11111: reserved 

	} else {
	
	Parameters for multi-layer encoding for ABS

	Si
	5
	Index used to identify the combination of the number of streams and the allocated pilot stream index in a transmission with MU-MIMO , and the modulation constellation of paired user in the case of 2 stream transmission

0b00000: 2 streams with PSI=stream0 and other modulation =QPSK

0b00001: 2 streams with PSI=stream0 and other modulation =16QAM

0b00010: 2 streams with PSI=stream0 and other modulation =64QAM

0b00011: 2 streams with PSI=stream0 and other modulation information not available

0b00100: 2 streams with PSI=stream1 and other modulation =QPSK

0b00101: 2 streams with PSI=stream1 and other modulation =16QAM

0b00110: 2 streams with PSI=stream1 and other modulation =64QAM

0b00111: 2 streams with PSI=stream1 and other modulation information not available
0b01000: 3 streams with PSI=stream0
0b01001: 3 streams with PSI=stream1
0b01010: 3 streams with PSI=stream2

0b01011: 4 streams with PSI=stream0
0b01100: 4 streams with PSI=stream1

0b01101: 4 streams with PSI=stream2
0b01110: 4 streams with PSI=stream3

0b01111: 3 streams with PSI=stream0 and stream1 
0b10000: 4 streams with PSI=stream0 and stream1

0b10001: 4 streams with PSI=stream2 and stream3

0b10010: 8 streams with PSI=stream0

0b10011: 8 streams with PSI=stream1

0b10100: 8 streams with PSI=stream2
0b10101: 8 streams with PSI=stream3

0b10110: 8 streams with PSI=stream4

0b10111: 8 streams with PSI=stream5

0b11000: 8 streams with PSI=stream6

0b11001: 8 streams with PSI=stream7

0b11010: 8 streams with PSI=stream0 and stream1

0b11011: 8 streams with PSI=stream2 and stream3
0b11100: 8 streams with PSI=stream4 and stream5

0b11101: 8 streams with PSI=stream6 and stream7

0b11110: reserved

0b11111: reserved

	}
	
	

	} else {
	
	

	Reserved
	5
	Reserved bits

	}
	
	

	Resource Index
	11
	5 MHz: 0 in first 2 MSB bits + 9 bits for resource index

10 MHz: 11 bits for resource index

20 MHz: 11 bits for resource index

Resource index includes location and allocation size.

	Long TTI Indicator
	1
	Indicates number of AAI subframes spanned by the allocated resource. 

0b0: 1 AAI subframe (default)

0b1: 4 DL AAI subframes for FDD or all DL AAI subframes for TDD

	HFA
	3
	HARQ Feedback Allocation

	AI_SN
	1
	HARQ identifier sequence number

	ACID
	4
	HARQ channel identifier

	SPID
	2
	HARQ subpacket identifier for HARQ IR

0b00: 0 

0b01: 1 

0b10: 2 

0b11: 3

	CRV 
	1
	Constellation Rearrangement Version

0b0: 0
0b1: 1

	Reserved
	1
	Reserved bit

	}
	
	


__________________________​​​​​​_____End of proposed text change #1 ______________________________
__________________________​​​​​​_____Start of proposed text change #2 _____________________________
16.2.3.5 AAI-SBC-REQ
An AAI-SBC-REQ message, to which HARQ operation is applied, is transmitted by AMS to negotiate basic capability during network entry.
Table 683—AAI-SBC-REQ message Field Descriptions

	M/O
	Atributes/Array of attributes
	Size (bits)
	Value/Note
	Conditions

	…
	
	
	
	

	…
	
	
	
	

	o
	Support for Quasi-MLD capability at AMS for 3 or 4 streams with DL MIMO
	1
	If Bit #0 = 1, Quasi MLD capability at AMS for 3 or 4 streams with DL MIMO is supported
	

	….
	
	
	
	

	…
	
	
	
	


__________________________​​​​​​_____End of proposed text change #2 ______________________________
__________________________​​​​​​_____Start of proposed text change #3 _____________________________
16.2.3.5 AAI-SBC-RSP
An AAI-SBC-RSP message, to which HARQ operation is applied, is transmitted by ABS in response to a received AAI-SBC-REQ during initialization.

Table 683—AAI-SBC-RSP message Field Descriptions

	M/O
	Atributes/Array of attributes
	Size (bits)
	Value/Note
	Conditions

	…
	
	
	
	

	…
	
	
	
	

	O
	Support for Quasi-MLD capability at AMS for 3 or 4 streams with DL MIMO
	1
	If Bit #0 = 1, Quasi MLD capability at AMS for 3 or 4 streams with DL MIMO is supported
	

	….
	
	
	
	

	…
	
	
	
	


__________________________​​​​​​_____End of proposed text change #3 ______________________________
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