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Optimized and Simplified Resource Allocation field in Subband Assignment 
A-MAP IE
Yanfeng Guan, Xiangyu Liu, Ying Liu, Huiying Fang

ZTE Corporation
1 Introduction
In the current 802.16m draft amendment [1], four types of Assignment A-MAP IEs are defined and used for dynamic scheduling. They are DL/UL Basic Assignment A-MAP IEs for an allocation of contiguous LRUs and DL/UL Sub-band Assignment A-MAP IEs for an allocation of subband-based LRUs in DL/UL subframes. For these four IEs, the main difference is the interpretation for the “Resource Index” field. 
2 Problem
For RA field in DL/UL Subband Assignment A-MAP IEs, the indexing method means that the ABS can only use two different resource allocation granularities (a subband and a half subband) for the different bandwidth or different number of subband. But there are some problems:

1) The resource allocation of odd discontinuous SLRUs should be supported in order to guarantee the whole system efficiency. For example, if the proper allocation size is odd (for example 3 SLRUs), ABS can only assign 2 or 4 SLRUs for AMS because SLRU indexing method in Draft 3 only support even SLRUs resource allocation. When the assignment is 2 SLRUs, the actual coding rate will be remarkably reduced, and the error bit rate will be increased. Otherwise, the assignment maybe is 4 SLRUs, the resource scheduling efficiency will decrease because 3 SLRUs are enough under the given CQI and burst size of the AMS. For all the odd number except 1, 3 SLRUs or 5SLRUs should be especially supported because these two sizes will be often used in the resource scheduling process.
2) The resource allocation of odd discontinuous SLRUs should be supported to meet the channel coding. The channel coding method uses the rate matching mechanism, and the actual or final coding rate mainly depends on the nominal MCS for CQI feedback from the AMS. 


Table 1 Nominal MCS and the Ratio of the adjacent two MCS Rate
	MCS Index
	Modulation
	Code Rate
	Ratio of the adjacent two MCS Rate

	0000
	QPSK
	31/256
	48/31=1.55

	0001
	QPSK
	48/256
	71/48=1.48

	0010
	QPSK
	71/256
	101/71=1.42

	0011
	QPSK
	101/256
	135/101=1.34

	0100
	QPSK
	135/256
	171/135=1.27

	0101
	QPSK
	171/256
	204/171=1.19

	0110
	16QAM
	102/256
	128/102=1.25

	0111
	16QAM
	128/256
	155/128=1.21

	1000
	16QAM
	155/256
	184/155=1.19

	1001
	16QAM
	184/256
	810/736=1.10

	1010
	64QAM
	135/256
	157/135=1.16

	1011
	64QAM
	157/256
	181/157=1.15

	1100
	64QAM
	181/256
	205/181=1.13

	1101
	64QAM
	205/256
	225/205=1.10

	1110
	64QAM
	225/256
	237/225=1.05

	1111
	64QAM
	237/256
	/


Table 2 Ratio of Difference Size and Expected Size
	Expected 

Allocation Size
	Assigned 

Allocation Size
	Difference 

size
	Ratio of Difference 

Size and Expected Size

	3 SLRUs
	2 SLRUs
	1 SLRU
	33.3%

	3 SLRUs
	4 SLRUs
	1 SLRU
	33.3%

	5 SLRUs
	4 SLRUs
	1 SLRU
	20.0%

	5 SLRUs
	6 SLRUs
	1 SLRU
	20.0%

	7 SLRUs
	6 SLRUs
	1 SLRU
	14.3%

	7 SLRUs
	8 SLRUs
	1 SLRU
	14.3%


For a given MCS, we can see that the maximum possible ratio of the adjacent two Nominal MCS rate is 1.55, and more ratios are less than 1.33, even 1.25. That means if AMS only needs 3 SLRUs and ABS assign 2 or 4 SLRUs, the coding matching mechanism will leads that the final coding rate is not best or most efficient for the AMS, because the change of resource size has been more than 20%, even 33%. 
3) For the smaller system bandwidths, more indexing bits are reserved and wasted, so we can enhance the indexing ability by using those reserved bits. Most importance is the total Subband number is low, for example, the subband number is less than 4 for 5MHz system, the SLRU resource is rare and costful compared to the system with wider bandwidth. In this case, more granularities (such as two granularities) are preferred compared to only even number of SLRUs. Figure 1 and 2 shows the indexing method in Draft 3 and enhanced method.
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Figure 1- SLRU Indexing Method in Draft 3 when YSB<= 4
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Figure 2- Enhanced SLRU Indexing Method in Draft 3 when YSB< 4
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Figure 3- Enhanced SLRU Indexing Method in Draft 3 when YSB= 4

Obviously, the enhanced method has more strong indexing ability than that in Draft 3. It can index any needed case in actual resource scheduling process. 
4) For making the actual system simpler, the system with wider bandwidth prefers to reuse the code or module in the lower bandwidth system. Regarding this principle, the SLRU Indexing method for 10MHz system should use the same method as that for 5MHz system when YSB< =4, because YSB <= 4 in 5MHz system. 
5) For making the actual system simpler, another way is trying to reduce the indexing case because of the system bandwidth or the value YSB. Therefore, if the two different indexing methods are used for YSB1 and YSB2, we can only use one same method when we can get the same indexing ability. For example, in 10MHz, we can use the method only for YSB=6 to indicate the SLRU allocation when YSB=5 or 6.
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Figure 4- Enhanced SLRU Indexing Method in Draft 3 when 5=<YSB< =6
6) For making the actual system simpler, the indexing for 20MHz should be simplified. ONLY ONE IE is needed. If YSB <= 10, it will be same as the indexing for 10MHz, otherwise, only a Subband granularity is supported. In addition, the maximum subband number is limited to 20, not 21, 16 DLRUs for control channel and possible data are necessary.
7) For simplifying all the related text, all the pictorially illustrations are removed; only the equivalent equation is reserved.

Based on the considerations above, we propose some enhanced modifications on the “Resource Allocation” field in DL/UL Basic/Subband-Assignment A-MAP IE.
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1) Proposed Text 
Remedy 1: Replace the text from line 15 on page 404 to line 57 on page 423 in the 15.3.6.5.2.4.3 DL Sub-band Assignment A-MAP IE as follows:
------------------------------------------------ Proposed Text 1 Starts -----------------------------------------------
The structure and interpretation of the RA field for the DL Sub-band Assignment A-MAP IE shall be as defined below according to the total number of subbands YSB for any system bandwidth. For a particular value of YSB, the AMS shall interpret the bits in the Resource Allocation field as indicated by the row corresponding to that value of YSB in Table A.
Table A- Interpretation of the RA Field
	Total # of sub-bands, YSB
	RA Field Interpretation

	10<YSB <21
	The 1 MSB bit of the RA field is denoted as the “Indication Type field” (ITF).

The 10 LSB bits of the RA field are denoted as the “Resource Indexing Field” (RIF). 
Denote RIF[j] as the jth bit position in the RIF, 0 <= j < 10, with j = 0 being the LSB.

	
	ITF==0
	Each of the RIF[j], 0 <= j<10, indicates the allocation or non-allocation of all 4 SLRUs within a particular sub-band. 
RIF[j]=1: The 4 SLRUs with indices k such that
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RIF[j]=0:The 4 SLRUs with indices k such that
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 = 2j have been not allocated.

	
	ITF==1
	Each of the RIF[j], 0 <= j<10, indicates the allocation or non-allocation of all 4 SLRUs within a particular sub-band. 
RIF[j]=1: The 4 SLRUs with indices k such that
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RIF[j]=0:The 4 SLRUs with indices k such that
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	6<YSB <11
	The 11 LSB bits of the RA field are denoted as the “Resource Indexing Field” (RIF). 
Denote RIF[j] as the jth bit position in the RIF, 0 <= j <YSB, with j=0 being the LSB.
Each of the RIF[j], 0 <= j < 10, indicates the allocation or non-allocation of all 4 SLRUs within a particular sub-band. 
RIF[j]=1: The 4 SLRUs with indices k such that
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= j have been allocated.
RIF[j]= 0: The 4 SLRUs with indices k such that
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	4<YSB<7
	The 2 MSB bits of the RA field are denoted as the “Indication Type field” (ITF).

The 9 LSB bits of the RA field are denoted as the “Resource Indexing Field” (RIF). 

Denote RIF[j] as the jth bit position in the RIF, 0 <= j < 9, with j = 0 being the LSB.

	
	ITF == 00
	Each of the RIF[j], 0 <= j < YSB, indicates the allocation or non-allocation of all 4 SLRUs within a particular sub-band. 
RIF[j]= : The 4 SLRUs with indices k such that
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RIF[j]=0:The 4 SLRUs with indices k such that
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	ITF == 01
	The 9 bits in the RIF index into the 9 half sub-bands (out of 12 or 10) with the higher indices. Each of the RIF[j], 0 <= j < 9, indicates the allocation or non-allocation of the 1st or last 2 CRUs within a particular sub-band. 
RIF[j]=1: The 2 SLRUs with indices k such that
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RIF[j]=0: The 2 SLRUs with indices k such that
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= j+3 have not been allocated.

	
	ITF == 10
	The 9 bits in the RIF index into the 9 half sub-bands (out of 12 or 10) with the lower indices. Each of the RIF[j], 0 <= j < 9, indicates the allocation or non-allocation of the 1st or last 2 SLRUs within a particular sub-band. 
RIF[j] = 1: The 2 SLRUs with indices k such that
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RIF[j] = 0: The 2 SLRUs with indices k such that
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	YSB=4
	Each of the j bit-positions in the RA field, 0 <= j <9, indicates the allocation or non-allocation of 1or 2 SLRUs within a particular sub-band. 

Denoting RA[j] as the jth position in the RA field, 0 <= j <9, with j = 0 being the LSB, 

RA[j]=1=> The 1or 2 SLRUs with indices k such that 
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RA[j]=0 => The 1or 2 SLRUs with indices k such that 
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/2) =j have not been allocated.
Each of the j bit-positions in the RA field, 9<= j<11, indicates the allocation or non-allocation of 2 SLRUs within a particular sub-band. 

Denoting RA[j] as the jth position in the RA field, 9<= j< 11, with j = 0 being the LSB, 

RA[j]=1=> The 2 SLRUs with indices k such that 
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RA[j]=0 => The 2 SLRUs with indices k such that 
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	0<YSB<4
	Each of the j bit-positions in the RA field, 0 <= j < 9, indicates the allocation or non-allocation of 1or 2 SLRUs within a particular sub-band. 

Denoting RA[j] as the jth position in the RA field, 0 <= j < 9, with j = 0 being the LSB, 
RA[j] =1=> The 1or 2 SLRUs with indices k such that 
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RA[j]=0 => The 1or 2 SLRUs with indices k such that 
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------------------------------------------------ Proposed Text 1 Ends ------------------------------------------------
------------------------------------------------ Proposed Text 2 Starts -----------------------------------------------
Remedy 2: Remove the item DSAC= 21 in line 46 on page 317.
------------------------------------------------- Proposed Text 2 Ends----------------------------------------------
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