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Modified Subband Resource Index for Assignment of 2 Subbands (Section 16.3.6.5.2.4.3)
Bill Hillery, Fred Vook, Mark Cudak, Eugene Visotsky
Motorola, Inc.
1. Introduction
The interpretation of the Resource Index in the DL Subband Assignment A-MAP IE depends on the total number of subbands over all frequency partitions, YSB.  When YSB is between 11 and 21 (inclusive) and an allocation assigns 2 subbands using a single IE (ModeIndicator is 0b0), it is not possible to assign all possible combinations of 2 subbands.  Specifically, the excluded combinations are those which assign both subbands in a subband pair (SBP).  Therefore, when using frequency selective scheduling and the best two subbands for a mobile are the two subbands in an SBP, it is not possible to assign these two subbands without using two IE’s.  Using two IE’s is wasteful of overhead, so it is desirable to allow assignment of any possible combinations of 2 subbands using a single IE.  This contribution proposes (Remedy #1) a simple modification which makes it possible to include the excluded cases.
The definition of SBP’s is illustrated in Figure 534.  However, this figure contains errors which incorrectly suggest that there are 12 SBP’s in a 20 MHz system.  This contribution also proposes (Remedy #2) modifications to this figure which correctly illustrate the definition of SBP’s.
2. Modified RIF Formula for 2-Subband Assignments

The current formula used to calculate the Resource Indexing Field (RIF) when assigning two subbands is
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where u and v are the SBP indices of the two subbands in the allocation.  Since u < v, it is not possible to assign both subbands in an SBP using this method.  In combination with the Indication Type Field (ITF), all other possible combinations of two subbands are allowed.  This equation is useful because it defines an invertible function of two variables.  That is, given an (integer) RIF value, there exists exactly one ordered pair (u,v) with u < v which will produce the RIF value.
Instead, if the RIF is calculated using
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then this equation is still an invertible function where a given RIF value can be obtained with exactly one ordered pair (u,v) with u ≤ v.  Two minor restrictions must be added when using this equation:

1. When there are an odd number of subbands over all frequency partitions (i.e., YSB is odd), the subband “pair” with the largest index contains a single subband.  When YSB is odd and v is equal to the largest logical SBP index, u shall be less than v since in this case both subbands cannot come from the same subband pair.  It should also be noted that when YSB is odd and v is equal to the largest logical SBP index, identical subbands are assigned for ITF values of 0b0000 and 0b0010 and similarly for ITF values of 0b0001 and 0b0011.
2. When u = v, both subbands are in the same subband pair so ITF shall be either 0b0010 or 0b0011 to avoid the case where SB[x] and SB[y] are identical.
Since all possible combinations of three subbands may already be assigned using a single IE and since this modification makes all possible two-subband assignments possible, it is now possible to assign any combination of two or three subbands in a single IE.  This change does not require any additional bits for the RIF.  
3. References

[1] 
IEEE P802.16m/D6, “DRAFT Amendment to IEEE Standard for Local and metropolitan area networks”
4. Proposed Text Changes in IEEE P802.16m/D6
[REMEDY #1 (2 parts):]

[1.  Modify the text on p. 571 beginning at line 27 as follows:]
2) When an allocation is made using a single IE, the ABS shall set ModeIndicator to 0b0, and the ABS& AMS shall interpret the RA field as described as follows. This description defines the mapping of the RA field to all possible non-contiguous combinations of indices of 2 or 3 subbands.
When the total number of subbands over all partitions, YSB >10, a single IE may be used to make allocations of 2 or 3 subbands with arbitrary non-contiguous logical indices. This section defines the interpretation of the RA field in this case, allowing for the indication of all possible combinations of 2 or 3 subbands with non-contiguous logical indices.

[2.  Modify the text on p. 573 beginning at line 1 as follows:]
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where 
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 denotes the extended binomial coefficient defined previously.  This formula uniquely maps each distinct pair of SBP indices {u, v} to a distinct decimal value for the RIF.
Knowledge of the SBPs allocated, along with the information about the allocated subbands within the SBPs as indicated by the ITF, completes the allocation details for this case, with two restrictions.  First, when there are an odd number of subbands over all frequency partitions (i.e., YSB is odd), the SBP with the largest index contains a single subband.  When YSB is odd and v is equal to the largest logical SBP index, u shall be less than v.  Note that when YSB is odd and v is equal to the largest logical SBP index, identical subbands are assigned for ITF values of 0b0000 and 0b0010 and similarly for ITF values of 0b0001 and 0b0011.  Second, when u = v ITF shall be either 0b0010 or 0b0011.
[REMEDY #2:  Modify Figure 534 on page 572 as shown below:]
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Figure 534—Definitions of subband pairs in the Ysg > 10, single IE case












































































Delete repeated subbands 14 and 13.  Slide subbands 20–15 to the right to rejoin the pieces so that SBP[7] contains subbands 15 and 14.





Change to “SBP[10]”, “SBP[9]”, and “SBP[8]” (from left to right)





Delete “SBP[8]” and brace
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