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Yunsong Yang, Ronald Mao, Bin Chen
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1. Introduction
UL CQI/MIMO Feedbacks are carried on UL PFBCH and SFBCH, but these UL fast feedback channels are not protected by CRC or some other schemes, and further more, these channels’ error rate is not low, so both the ABS and AMS does not know whether the feedback information is received correctly. It influences the efficient and robust of the physical resource allocation, since the BS may allocate the resource based on wrong CQI and MIMO feedback information, which will make DL transmitting with wrong resource and MCS, hence reducing the throughput, especially when long period or wideband (average) values are received in error. Therefore, it is desirable to provide means of remedy when such an error occurs.
In this contribution, we introduce a scheme to handle UL CQI/MIMO feedback error with very low cost (overhead). 

2. Proposed Scheme
There are Best_Subband_M/CQI in the UL feedback information, which can be used as PBI (preferred band information) during resource allocation. However, the PBI feedback are essentially advisory, i.e. the BS can follow it or override it (i.e. scheduling an MS in a sub-band that is not within the preferred band or not follow the CQI as indicated by the MS). When the BS does override it, the MS can not tell if the BS receives the previous feedback information correctly or not. 
The solution is: the BS provides frequency sub-channel assignment information with an Override field in the DL grant message; the MS responds as follows:
	
	Override = “True”
	Override = “False”

	Sub-channel assignment is within the preferred band or following the DL CQI
	MS sends another full information of UL feedback ASAP
	MS does nothing

	Sub-channel assignment is not within the preferred band or following the DL CQI
	MS does nothing
	MS sends another full information of UL feedback ASAP


In current D5 text, there are several bits reserved in A-MAP message, one of which can be used as override indicator bit. The MS can send the new full information of UL feedback via UL MAC PDU (with MFEH -- MIMO feedback extended header).
This scheme does not introduce new definition of any message, and no change to the UL feedback scheme and channel. The only cost is a bit reserved in the A-MAP IE (it can be said that there is almost no cost). But with it, the error received UL feedback information could be corrected quickly, hence the resource efficiency can be improved. Further more, since multi-layer MIMO encoder format is most probably used by stable MS or under very good channel condition, at this case the UL feedback is much more reliable than other MIMO mode, and the override indicator will not be introduced to multi-layer encoding format, so that we can use just one of the several reserved bits in the other MIMO encoder format.
3. References
[1] P802.16m DRAFT Amendment to IEEE Standard for Local and metropolitan area networks, P80216m/D5, Apr. 2010.
4. Text proposal for inclusion in the 802.16m AWD
Text Proposal #1 < Modify the text in the section 16.3.6.5.2.4.1 in the page 542 line 63>
-------------------------------  Start of text proposal #1 -------------------------------------------
…

Resource Index: Resource Index with starting LRU index and size of a single allocation spanning contiguous LRUs.
Override Indicator: Override indicator for resource allocation. When it is true, the resource in this A-MAP is allocated with overriding the CQI and MIMO UL feedback information reported by the AMS; while if it is false, the resource in this A-MAP is allocated following the UL feedback information. The AMS may use it to determine whether the reported feedback information was received in error, so that it may react correspondingly. For example, the AMS may determine as below: if the override indicator is true and resource allocated follows the UL feedback, or if the override indicator is false and resource allocated overrides the UL feedback, the UL feedback information was received in error. The AMS may then re-send full UL feedback information via MFEH as soon as possible.
Resource Indexing in the DL/UL Basic Assignment A-MAP IE
-------------------------------  End of text proposal #1 --------------------------------------------
Text Proposal #2 < Modify the text in the section 16.3.6.5.2.4.1 table 848 in the page 545 line 38>
-------------------------------  Start of text proposal #2 -------------------------------------------- 
Table 848—DL Basic Assignment A-MAP IE
	Syntax
	Size (bit)
	Description/Notes

	….
	
	

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

	      Mt
	3
	Number of streams in transmission

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

	     Override Indicator
	1
	Override indicator for Resource allocation.

0b0: false. The resource is allocated while following the UL feedback received

0b1: true. The resource is allocated while overriding the UL feedback received

	     Reserved
	1
	Reserved bit

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

	…..
	
	

	}else{
	
	

	    Override Indicator
	
	Override indicator for Resource allocation.

0b0: false. The resource is allocated while following the UL feedback received

0b1: true. The resource is allocated while overriding the UL feedback received

	    Reserved
	4
	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.

	…..
	
	

	Reserved
	1
	Reserved bits

	}
	
	


-------------------------------  End of text proposal #2 -------------------------------------------- 
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