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Proposal to add one mechanism so that some pilot streams in uplink MIMO are silent to allow 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 ABS can obtain the information of uplink interference associated with each burst allocation. This interference information would be very useful for interference suppression. In this mechanism, the AMS does not transmit anything in some pilot stream symbols. Then the ABS can obtain the information of interference through those ‘silent’ pilot streams.
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 813 by the following table (16.3.6.5.2.4.2)>

-------------------------------  Start of text proposal #1 -------------------------------------------- 
	Syntax
	Size in bits 
	Description/Notes

	UL_Basic_Assignment_A-MAP_IE() {
	
	

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

	ISizeOffset
	5
	Offset used to compute burst size index 

	CSM-PMI Indicator
	1
	Flag to indicate if both CSM and PMI are signaled
0b0: SU-MIMO with or without PMI indication , or CSM without PMI indication
0b1: CSM with PMI indication 

	if(CSM-PMI Indicator == 0b0){

	Mt
	2
	Number of streams in transmission, up to 4 streams per AMS supported
Nt : Number of transmit antennas at the AMS
0b00: 1 stream
0b01: 2 streams
0b10: 3 streams
0b11: 4 streams

	SU-PMI Indicator
	1
	Flag to indicate if both SU-MIMO and PMI are signaled
0b0: SU MIMO without PMI indication, or CSM without PMI indication
0b1: SU MIMO with PMI indication 

	If(SU-PMI Indicator == 0b0){
	
	

	CSM
	1
	Flag to indicate CSM
0b0: SU-MIMO
0b1: CSM

	if(CSM == 0b0){
	
	

	MsilentPilostStream
	2
	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.
0b00: 0 ‘silent’ stream
0b01: 1 ‘silent’ streams
0b10: 2 ‘silent’ streams
0b11: 3 ‘silent’ streams
The actual silent pilot streams will count starting from the highest pilot pattern index. For example, for Mt=2, and MsilentPilostStream =1(0b01), the actual silent pilot stream will be the pilot pattern 2 for Mt=2 pilot structure.

	MEF
	1
	MIMO encoder format
0b0: SFBC
0b1: Vertical encoding
Non-adaptive precoding shall be used at the AMS with SFBC. Mt shall be ignored with SFBC

	if(MEF == 0b0){
	
	

	Reserved
	5
	Reserved bits

	else if(MEF == 0b1){
	
	

	PF
	1
	Precoding flag for SU-MIMO when PMI is not signaled
0b0: Non-adaptive precoding
0b1: Adaptive precoding using the precoder of rank Mt of the AMS's choice

	Reserved
	4
	Reserved bits

	}
	
	

	} else if(CSM == 0b1){
	
	Parameters for CSM

	PF
	1
	Precoding flag for CSM when PMI is not signaled
0b0: Non-adaptive precoding
0b1: Adaptive precoding using the precoder of rank Mt of the AMS's choice

	TNS
	2
	Total number of streams in the LRU for CSM
0b00: reserved
0b01: 2 streams
0b10: 3 streams
0b11: 4 streams

	SI
	2
	First pilot index for CSM with TNS = 2 streams: 0b00, 0b01
First pilot index for CSM with TNS = 3,4: 0b00, 0b01, 0b10, 0b11

	Reserved
	1
	Reserved bit

	}
	
	

	}else if (SU-PMI Indicator == 0b1){
	
	Parameters for SU-MIMO with PMI (adaptive precoding)

	PMI
	6
	4 bits PMI for Nt = 2, first 2 MSB set to 0
6 bits PMI for Nt = 4

	Reserved
	1
	Reserved bit

	}
	
	

	}else if(CSM-PMI Indicator == 0b1){
	
	Parameters for CSM with PMI (adaptive precoding) 

	CSM Format
	4
	For non CSM, modes, TNS = Mt. For CSM modes the follow​ing combinations apply for upto 4 streams
0b0000: TNS = 2, Mt=1, SI =1
0b0001: TNS = 2, Mt =1, SI =2
0b0010: TNS = 3, Mt =1, SI =1
0b0011: TNS = 3, Mt =1, SI =2
0b0100: TNS = 3, Mt =1, SI =3
0b0101: TNS = 3, Mt =2, SI =1
0b0110: TNS = 3, Mt =2, SI =2
0b0111: TNS = 4, Mt =1, SI =1
0b1000: TNS = 4, Mt =1, SI =2
0b1001: TNS = 4, Mt =1, SI =3
0b1010: TNS = 4, Mt =1, SI =4
0b1011: TNS = 4, Mt =2, SI =1
0b1100: TNS = 4, Mt =2, SI =2
0b1101: TNS = 4, Mt =2, SI =3
0b1110: TNS = 4, Mt =3, SI =1
0b1111: TNS = 4, Mt =3, SI =2

	PMI
	6
	4 bits PMI for Nt = 2, first 2 MSB set to 0
6 bits PMI for Nt = 4

	}

	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
If all bits are set to 1, the AMS shall not transmit the corre​sponding HARQ subpacket for the ACID in this IE. The retransmission number is incremented by one for the skipped retransmission.

	Long TTI Indicator
	1
	Indicates number of AAI subframes spanned by the allocated resource. 
0b0: 1 AAI subframe (default)
0b1: 4 UL AAI subframes for FDD or all UL AAI subframes for TDD
If number of DL AAI subframes, D, is less than number of UL AAI subframes, U, Long TTI Indicator= 0b1

	HFA
	3
	HARQ Feedback Allocation

	AI_SN
	1
	HARQ identifier sequence number

	ACID
	3
	HARQ channel identifier

	Reserved
	1
	Reserved bit

	} 
	
	


-------------------------------  End of text proposal #1 --------------------------------------------

<Insert the following paragraph on page 403 on line 5 (16.3.6.5.2.4.2) >

-------------------------------  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,  AMS transmits pilots on pilot streams 1 to Mt- MsilentPilostStream and transmit nothing on pilot streams Mt- MsilentPilostStream +1 to Mt. The ABS 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 -------------------------------------------- 
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