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1 Introduction

This contribution proposes the text of MIMO downlink power control to be included in the IEEE 802.16m amendment [1]. The technical text is inherited from the IEEE 802.16m SRD [2], SDD [3], and IEEE P802.16 Rev2/D9 [4]. 

2 Problem Statement 
Generally, the different streams generated by an ABS undergo random small scale fading due to multi-path, as well as large scale fading due to path loss and shadowing of the RF signals due to the environment.  Q. Li, et al have shown in IEEE C802.16e-04/529r3 that the difference between the greatest and the smallest eigenvalues increases with the number of spatial streams, and this difference can become substantial for a 4x4 configuration.  
The eigenvalue distributions of 4x1, 4x2, 4x3, and 4x4 are shown in Figure 1 [6].  

[image: image1.emf]
The difference among channel eigenvalues would lead to a power imbalance at the receiver of the MS. This power imbalance causes degradation in the performance of the receiver since each data stream interferes with other streams and the Signal to Interference plus Noise Ratio (SINR) of each stream can vary widely.  We observed that the power imbalance at the receiver leads to a reduction in the decoding accuracy at the output of a forward error-correction (FEC) decoder. This is shown in the plot below, where for a power imbalance of 3 dB between two streams, the loss relative to a perfectly balanced reception is about 1 dB.
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Figure 1: Example of FEC imbalance

3 Proposed Solution 
This imbalance problem is best observed at the receiver side.  Therefore, it is natural for receiver (AMS in DL transmission) to determine the power adjustment for each stream and report them to ABS.

4 Proposed Text 

[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

[Insert the subclause 15.3.x.1.1 as follows]
15.3.x.1.1 DL Power Control Feedback 
ABS can request AMS to report the DL power control information by using the DL_Power_Control_REQ message.  The format of the DL_Power_Control_REQ message is shown in Table x. 

Table x: DL Power Control REQ message

	Syntax
	Size (bit)
	Notes

	DL_Power_Control_REQ message format () { 
	—
	— 

	Management Message Type = xx 
	8
	— 

	DL Power Control Mode
	2
	0b00 : all streams

0b01 : each stream

0b10-0b11 : reserved

	Reserved
	6
	shall be set to zero

	Num_Logicalbands
	5
	“Number of Logical Bands” is this field value plus 1.

	if(DL Power Control Mode == 0b01) {
	
	

	Num_Streams
	3
	“Number of Streams” is this field value plus 1.

	} else{
	
	

	  Reserved
	3
	shall be set to zero

	}
	
	

	for (i = 0; i < Number of Logical Bands; i++){
	
	

	Logical Band Index
	8
	

	}
	
	

	  Padding
	variable
	

	}
	
	


Logical Band Index: The Index number of Logical Band in which the ABS requests the AMS to report the DL power control information.

AMS reports the DL power adjust information of all streams or each stream by using the DL_Power_Control_RSP message.  The format of DL_Power_Control_RSP message is shown in Table y.

Table 2: DL Power Control RSP message

	Syntax
	Size (bit)
	Notes

	DL_Power_Control_RSP message format () { 
	— 
	— 

	Management Message Type = xx 
	8 
	— 

	DL Power Control Mode
	2
	0b00 : all stream

0b01 : each stream

0b10-0b11 : reserved

	Reserved
	6
	shall be set to zero

	Power measurement frame
	8
	8 LSB of the frame number of power measurement frame.

	Num_Logicalband
	5
	“Number of Logical Bands” is this field value plus 1.

	Num_Stream
	3
	“Number of Streams” is this field value plus 1.

	for (i = 0; i < Number of Logical Bands; i++){
	—
	—

	Logical Band Index
	8
	—

	if(DL Power Control Mode == 0b00) {
	
	

	Power adjust
	8
	—

	} else {
	
	

	for (j = 0; j < Number of Streams; j++){
	
	

	Power adjust
	8
	

	}
	
	

	}
	
	

	}
	
	

	  Padding
	variable
	

	}
	
	


Power measurement frame: The 8 LSBs of the frame number of power measurement frame. 
Power Adjust: Signed integer, which expresses the change in power level (in multiples of 0.25 dB) that the BS may apply to its current transmission power. This field is set in stream index order.
[-------------------------------------------------End of Text Proposal----------------------------------------------------]
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