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Text changes related to MIMO control parameters (IEEE Std 802.16m)
Jisoo Park, Sookjin Lee
ETRI

1. Introduction
This contribution proposes the text changes for the clarification related to two control parameters for indexing a stream of MU-MIMO. One is PSI for DL MU-MIMO, and another is SI for UL MU-MIMO. 
· For DL MIMO, PSI
The pilot stream index, PSI is defined as DL MIMO stream index and the value of PSI is stream index starting from 1 and numbering up to 8 according to the number of streams in DL transmission. PSI is used to distinguish a DL MIMO stream in DL Basic Assignment A-MAP IE, DL Subband Assignment AMAP IE and DL Persistent Allocation A-MAP IE. However, it is differently used to indicate indexing the allocated pilot stream in DL Basic Assignment A-MAP IE and DL Persistent Allocation A-MAP IE. For example, PSI is in use with the index value by staring from 0(stream0) in DL Basic Assignment A-MAP IE, but starting from 1(stream1) in DL Persistent Allocation A-MAP IE. 
· For UL MIMO, SI
The first pilot index, SI is defined as UL MIMO stream index and the value of SI is starting from 1, and it is numbering up to 8 according to the number of UL MIMO streams (TNS). SI is used to distinguish a UL MIMO stream in UL Persistent Allocation A-MAP IE as well as UL Basic Assignment A-MAP IE, UL Subband Assignment AMAP IE. But, in UL Persistent Allocation A-MAP IE, SI is directly set by mapping to the value of range from 0(0b00) to 3(0b11). So it is needed to be modified with additional indication of the UL MIMO stream index.
In the current standard [1], the some usages of these MIMO control parameters can make confusion about the numbering of stream index and naming PSI or SI. Then, this contribution provides the text changes related to MIMO control parameters for DL and UL and some editorial correction so that the usage of pilot stream index can be fixed and consistently used over several sections.
2. References
[1] IEEE Std 802.16m-2011, “IEEE Standard for Local and metropolitan area networks Part 16: Air Interface for Broadband Wireless Access Systems Amendment 3: Advanced Air Interface,” 2011-05-06
3. Proposed Text Changes
[Added texts and figures marked in blue font with underline and removed texts and figures marked in red font with strikeout]
----------------------------------------------- Start of Proposed Text Changes -----------------------------------------------
[Remedy#1: Adopt the following modification text on Table 879 in page 727, section 16.3.6.2.5.4 Downlink signaling support of DL-MIMO modes]
Table 879—DL MIMO control parameters
	Parameter
	Description
	Value
	Notes

	…
	…
	…
	…

	MEF
	MIMO encoder format
	SFBC
Vertical encoding
Multi-layer encoding
CDR
	MIMO encoder format.
Indicated in DL Basic Assignment A-MAP IE, DL Subband Assignment A-MAP IE, DL Persistent Allocation A-MAP IE

	Mt
	Number of MIMO streams in transmission
	1 to 8
	Number of MIMO streams in the transmission.
Indicated in DL Basic Assignment A-MAP IE, DL Subband Assignment A-MAP IE, DL Persistent Allocation A-MAP IE

	SI PSI
	Index of allocated pilot MIMO stream
	1 to 8
	SI PSI shall be indicated if MEF is ME (Multi-layer Encoding).
Indicated in DL Basic Assignment A-MAP IE, DL Subband Assignment A-MAP IE, DL Persistent Allocation A-MAP IE

	MFM
	MIMO feedback mode
	Refer to Table 882 Table 878
	To decide the feedback content and related MS processing Indicated in Feedback Allocation A-MAP IE, Feedback Polling A-MAP IE

	…
	…
	…
	…


[Remedy#2: Adopt the following modification text on Table 852 in page 665, section 16.3.5.5.2.4.1 DL basic assignment A-MAP IE]
	Table 852— DL basic assignment A-MAP IEa

	Syntax
	Size (bits)
	Description/Notes

	DL_Basic_Assignment_A-MAP_IE() {
	
	

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

	…
	…
	…

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

	if (Nt == 4){
	
	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 stream1 and other modulation =QPSK

0b00001: 2 streams with PSI= stream0 stream1 and other modulation =16QAM

0b00010: 2 streams with PSI= stream0 stream1 and other modulation =64QAM

0b00011: 2 streams with PSI= stream0 stream1 and other modulation information not available

0b00100: 2 streams with PSI= stream1 stream2 and other modulation =QPSK

0b00101: 2 streams with PSI= stream1 stream2 and other modulation =16QAM

0b00110: 2 streams with PSI= stream1 stream2 and other modulation =64QAM

0b00111: 2 streams with PSI= stream1 stream2 and other modulation information not available
0b01000: 3 streams with PSI= stream0 stream1
0b01001: 3 streams with PSI= stream1 stream2
0b01010: 3 streams with PSI= stream2 stream3
0b01011: 4 streams with PSI= stream0 stream1
0b01100: 4 streams with PSI= stream1 stream2
0b01101: 4 streams with PSI= stream2 stream3
0b01110: 4 streams with PSI= stream3 stream4
0b01111: 3 streams with PSI= stream0 stream1 and stream1 stream2
0b10000: 4 streams with PSI= stream0 stream1 and stream1 stream2
0b10001: 4 streams with PSI= stream2 stream3 and stream3 stream4
0b10010: 3 streams with PSI= stream2 stream3 and other modulation =QPSK

0b10011: 3 streams with PSI= stream2 stream3 and other modulation =16QAM

0b10100: 3 streams with PSI= stream2 stream3 and other modulation =64QAM

0b10101: 3 streams with PSI= stream0 stream1 and stream1 stream2 and other modulation =QPSK

0b10110: 3 streams with PSI= stream0 stream1 and stream1 stream2 and other modulation =16QAM

0b10111: 3 streams with PSI= stream0 stream1 and stream1 stream2 and other modulation =64QAM

0b11000: 4 streams with PSI= stream0 stream1 and stream1 stream2 and other modulation =QPSK

0b11001: 4 streams with PSI= stream0 stream1 and stream1 stream2 and other modulation =16QAM

0b11010: 4 streams with PSI= stream0 stream1 and stream1 stream2 and other modulation =64QAM

0b11011: 4 streams with PSI= stream2 stream3 and stream3 stream4 and other modulation =QPSK

0b11100: 4 streams with PSI= stream2 stream3 and stream3 stream4 and other modulation =16QAM

0b11101: 4 streams with PSI= stream2 stream3 and stream3 stream4 and other modulation =64QAM

0b11110: reserved

0b11111: reserved 

	} else {
	
	Parameters for multi-layer encoding for ABS for ABS with modulation constellation of paired user for up-to 8 stream transmission.

	Si
	5
	Index used to identify the combination of the number of streams and the allocated pilot stream index(PSI) 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 stream1 and other modulation =QPSK

0b00001: 2 streams with PSI= stream0 stream1 and other modulation =16QAM

0b00010: 2 streams with PSI= stream0 stream1 and other modulation =64QAM

0b00011: 2 streams with PSI= stream0 stream1 and other modulation information not available

0b00100: 2 streams with PSI= stream1 stream2 and other modulation =QPSK

0b00101: 2 streams with PSI= stream1 stream2 and other modulation =16QAM

0b00110: 2 streams with PSI= stream1 stream2 and other modulation =64QAM

0b00111: 2 streams with PSI= stream1 stream2 and other modulation information not available
0b01000: 3 streams with PSI= stream0 stream1
0b01001: 3 streams with PSI= stream1 stream2
0b01010: 3 streams with PSI= stream2 stream3
0b01011: 4 streams with PSI= stream0 stream1
0b01100: 4 streams with PSI= stream1 stream2
0b01101: 4 streams with PSI= stream2 stream3
0b01110: 4 streams with PSI= stream3 stream4
0b01111: 3 streams with PSI= stream0 stream1 and stream1 stream2
0b10000: 4 streams with PSI= stream0 stream1 and stream1 stream2
0b10001: 4 streams with PSI= stream2 stream3 and stream3

0b10010: 8 streams with PSI= stream0 stream1
0b10011: 8 streams with PSI= stream1 stream2
0b10100: 8 streams with PSI= stream2 stream3
0b10101: 8 streams with PSI= stream3 stream4
0b10110: 8 streams with PSI= stream4 stream5
0b10111: 8 streams with PSI= stream5 stream6
0b11000: 8 streams with PSI= stream6 stream7
0b11001: 8 streams with PSI= stream7 stream8
0b11010: 8 streams with PSI= stream0 stream1 and stream1 stream2
0b11011: 8 streams with PSI= stream2 stream3 and stream3 stream4
0b11100: 8 streams with PSI= stream4 stream5and stream5 stream6
0b11101: 8 streams with PSI= stream6 stream7and stream7 stream8
0b11110: reserved

0b11111: reserved

	}
	
	

	…
	…
	…


[Remedy#3: Adopt the following modification text on Table 861 in page 690, section 16.3.5.5.2.4.9 UL persistent allocation A-MAP IE]
	Table 861—UL persistent allocation A-MAP IEa

	Syntax
	Size (bits)
	Description/Notes

	UL_Persistent_Allocation_A-MAP_IE() {
	
	

	A-MAP IE Type
	4
	UL Persistent Allocation A-MAP IE

	…
	…
	…

	if (TNS > Mt){
	—
	—

	   SI
	2
	First pilot index for CSM with TNS = 2

streams: 0b00, 0b01

First pilot index for CSM with TNS = 3,4

streams: 0b00, 0b01, 0b10, 0b11
Indicates first pilot index for CSM with TNS = 2, 3 or 4

streams: 

0b00: SI = 1

0b01: SI = 2

0b10: SI = 3

0b11: SI = 4

If TNS = 2 streams, 0b10 and 0b11 are not applicable.

If TNS = 3 streams, 0b11 is not applicable.

	}
	
	

	…
	…
	…


------------------------------------------------ Proposed texts end --------------------------------------------------------[image: image1.png]
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