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Proposal to add one mechanism so that some pilot streams in downlink MIMO can be used for interference information observation
Hang Jin, Li Guo, Hanqing Lou, Genyuan Wang, Yanxin Na, Herbert Ruck

Cisco Systems
1. Introduction
The contribution proposes the text to add one mechanism so that the AMS can obtain the information of interference associated with each burst allocation in downlink. This interference information would be very useful for interference suppression. In this mechanism, the ABS does not transmit anything in some pilot stream symbols. Then the AMS can obtain the information of interference through those ‘silent’ pilot streams in downlink.
Comment: 

Interference is limiting factor for wireless communications. The information of interference is necessary for effective interference suppression. However, there is not mechanism in IEEE802.16m/D3 to allow us learn the information of interference. This comment suggests to add one mechanism so that the AMS can use some ‘silent’ pilot stream to obtain the interference information. The method to realize this mechanism is to change DL Assignment IE such that ABS can specify the ‘silent’ pilot streams.
Suggested Remedy:

Add one bit in DL basic assignment A-MAP IE (Table 812) for the ‘silent’ pilot streams. Please see document C80216m-09_2691.doc for details.
2. References
[1] P802.16m DRAFT Amendment to IEEE Standard for Local and metropolitan area networks, P80216m/D3, Dec 2009.
3. Text proposal for inclusion in the 802.16m AWD
< Replace Table 812 by the following table (16.3.6.5.2.4.1)>

-------------------------------  Start of text proposal #1 -------------------------------------------- 
	Syntax
	Size in bits 
	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: Horizontal 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

	MsilentPilostStream
	3
	Number of ‘silent’ pilot streams.
MsilentPilostStream <Mt

Mt: Number of streams in transmission
When the pilot steams are silent, their corresponding data streams will not be transmitted.
0b000: 0 ‘silent’ stream
0b001: 1 ‘silent’ streams
0b010: 2 ‘silent’ streams
0b011: 3 ‘silent’ streams
0b100: 4 ‘silent’ streams
0b101: 5 ‘silent’ streams
0b110: 6 ‘silent’ streams

0b111: 7 ‘silent’ streams
The actual silent pilot streams will count starting from the highest pilot pattern index. For example, for Mt=4, and MsilentPilostStream =2(0b10), the actual silent pilot stream will be the pilot patterns 3 and 4 for Mt=4 pilot structure.

	Reserved
	1
	Reserved bit

	} else if(MEF == 0b10) {
	
	Parameters for horizontal encoding

	Si
	4
	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
0b0000: 2 streams with PSI=stream1 and other modulation =QPSK
0b0001: 2 streams with PSI=stream1 and other modulation =16QAM
0b0010: 2 streams with PSI=stream1 and other modulation =64QAM
0b0011: 2 streams with PSI=stream1 and other modulation information not available
0b0100: 2 streams with PSI=stream2 and other modulation =QPSK
0b0101: 2 streams with PSI=stream2 and other modulation =16QAM
0b0110: 2 streams with PSI=stream2 and other modulation =64QAM
0b0111: 2 streams with PSI=stream2 and other modulation information not available
0b1000: 3 streams with PSI=stream1 
0b1001: 3 streams with PSI=stream2 
0b1010: 3 streams with PSI=stream3 
0b1011: 4 streams with PSI=stream1 
0b1100: 4 stream with PSI=stream2 
0b1101: 4 streams with PSI=stream3
0b1110: 4 streams with PSI=stream4
0b1111: n/a

	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
	2
	Reserved bits

	}
	
	


-------------------------------  End of text proposal #1 -------------------------------------------- 
<Insert the following paragraph on page 397 on line 53 (16.3.6.5.2.4.1) >

-------------------------------  Start of text proposal #2 -------------------------------------------- 
MsilentPilostStream: specify the number of ‘silent’ pilot streams. Its value is between 0 and Mt-1, where Mt is number of streams. If MsilentPilostStream  >0,  ABS transmits pilots on pilot streams 1 to Mt- MsilentPilostStream and transmit nothing on pilot streams Mt- MsilentPilostStream +1 to Mt. The AMS could use the silent symbols on the pilot streams Mt- MsilentPilostStream +1 to Mt to collect the information of interference. When the pilot streams are silent, their corresponding data streams will no tbe transmitted.

-------------------------------  End of text proposal #2 -------------------------------------------- [image: image1.png]
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