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Text Cleanup on Non-user-specific A-MAP IE (AWD-16.3.6.5.2.1)
Ping Wang, Yi Hsuan, and Hunjun Yin
Intel Corporation
1. Introductions
The number of Assignment A-MAP (A-A-MAP) can be looked up in tables via the 8-bit index in the non-user –specific A-MAP IE in the current P802.16m/D3 [1]. However these four tables, each with 256 entries, make the text of the current technical specification longer and the implementation more difficult.
This contribution proposes some generation formula for the number of Assignment A-MAP to replace the existing tables by modifying the generation approaches of these table designs, which makes the P802.16m/D4 texts more concise and also the implementation easier. 
The following design considerations are taken into account in the proposed scheme, which is almost the same as the table design assumptions for the number of Assignment A-MAP in P802.16m/D3 except for the generation formula usage. 

1. One A-A-MAP IE size is supported;

2. Use some formulas to generate the number of A-A-MAP.

3. The maximum number of used MLRUs for A-A-MAP is 48 per subframe, which is at most 29.17% [=(48*56/96)/96] of subframe resource at 20MHz bandwidth.

4. The maximum number of total IEs is limited to 32 for all the cases.
5. Four A-A-MAP group size indication are needed as shown in the following:

·  When QPSK (1/2, 1/4) is used in the non-FFR case, two A-A-MAP groups are needed. The minimum resource unit in each group is 1 and 2 MLRU respectively. 

·  When QPSK (1/2, 1/8) is used in the non-FFR case, two A-A-MAP groups are needed. The minimum resource unit in each group is 1 and 4 MLRU respectively. 

·  In case of FFR, when QPSK 1/2 is used for the FFR reuse 3 A-A-MAP and QPSK (1/2, 1/4) is used for the reuse 1 A-A-MAP, three A-A-MAP groups are needed. The minimum resource unit in each group is 1, 1, and 2 MLRUs respectively;

·  In case of FFR, when QPSK 1/2 is used for the FFR Reuse 3 A-A-MAP and QPSK (1/2, 1/8) is used for  the reuse 1 A-A-MAP, three A-A-MAP groups are needed. The minimum resource unit in each group is 1, 1, and 4 MLRUs respectively.

6. Our design goal is to use 8-bit index for A-A-MAP group size indication so that the non-user specific signaling overhead is within reasonable range. However to achieve this goal some group size combinations need to be removed. The following two considerations are taken into account in the process of group size combination removal.

· Unoccupied resource in the A-A-MAP group that is adjacent to data resource may be used for the data transmission by ABS. Therefore there is no resource waste but extra blind detections are required.

· Unoccupied resource in the A-A-MAP group that is not adjacent to the data resource cannot be used for data transmission and is therefore wasted. The design should minimize resource waste in order to maintain system efficiency.

7. Our strategy is to put the A-A-MAP group with more robust MCS before the A-A-MAP group with less robust MCS. The exact size of the group with more robust MCS is signaled when possible to minimize resource waste. The reason is as follows. Because each IE using more robust MCS takes more resource, the maximal group size of the more robust MCS is smaller given a fixed resource. Therefore it takes less signaling overhead to signal the exact size of A-A-MAP group using the more robust MCS. On the other hand, the group of less robust MCS contributes to more size combinations. Many combinations can be removed if we don’t signal the exact size of the group using less robust MCS. Moreover because the less robust group follows the more robust group and is adjacent to data resource, combination removal does not transfer to resource waste.

2. Proposed Formula to Generate A-A-MAP Group Size Indication

2.1 Resource allocation Indication of MLRUs for non-FFR A-A-MAP Using QPSK (1/2, 1/4)
The following describes how to generate the group size indication for A-A-MAP to reduce the resource waste as much as possible:
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· G1(I) may be [0:1:24];

· G2(I) may be [0:1:48];

With these restrictions, the total number of combinations is 625, which is still larger than the requirement of 8-bit signaling overhead. The following is the second combination retaining operation:
· All combinations with Ntotal no larger than 24 shall be retained by considering the 5, 7, 8.75, and 10MHz bandwidths, which are about 169.
· The 87 (=256-169) combinations can be generated by retaining the number [4,4,4,4,4,4,4,4,4,4,4,4,4,4,4,3,3,3,3,3,3,3,3,3] of A-A-MAP for Group 1 when Ntotal is from 25 to 48 MLRUs, respectively.
Based on the above descriptions, the number of Assignment A-MAPs for Group 1 and Group 2 can be formulated as follows:
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Wherein G1(I) is the number of Assignment A-MAPs for Group 1 using QPSK 1/4; G2(I) is the number of Assignment A-MAPs for Group 2 using QPSK 1/2; I is the 8-bit index at non-user-specific A-MAP IE, which ranges from 0 to 255. Ntotal (
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Figure 1: Comparison of Average Resource Wastes for Group 1 and Average Extra Blind Detection for Group 2 between the Proposed Formula and the current Look-up-Table
2.2 Resource Allocation Indication of MLRUs for non-FFR A-A-MAP Using QPSK (1/2, 1/8)
The following describes how to generate the resource allocation indication for A-A-MAP to meet the resource waste as few as possible:
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Wherein Ntotal (
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Group 1 is not adjacent to data transmission and Group 2 is adjacent to data transmission. Therefore unoccupied MLRUs in Group 1 are wasted. In order to reduce the waste as much as possible, the following rules are applied to remove the combinations first:

· G1(I) may be [0:1:12];

· G2(I) may be [0:1:48];

With these restrictions, the total number of remaining combinations is reduced to 325, which is still larger than the requirement of 8-bit signaling overhead. The following is the second combination retaining operation:
· All combinations with Ntotal no larger than 24 shall be retained by considering the 5, 7, 8.75, and 10MHz bandwidths, which are about 91.
· The 165 (=256-91) combinations can be generated by retaining the number [6,6,6,7,7,7,7,7,7,7,7,7,7,7,7,7,7,7,7,7,7,7,7,7] of A-A-MAP for Group 1 when Ntotal is from 25 to 48 MLRUs, respectively.
Based on the above descriptions, the resultant number of Assignment A-MAPs for Group 1 and Group 2 can be formulated as follows:
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Wherein G1(I) is the number of Assignment A-MAPs for Group 1 using QPSK 1/8; G2(I) is the number of Assignment A-MAPs for Group 2 using QPSK 1/2; I is the 8-bit index at non-user-specific A-MAP IE, which ranges from 0 to 255. Ntotal (
[image: image15.wmf]48

0

£

£

total

N

) is the total number of MLRUs for A-A-MAP; Ib(Ntotal) is the base index for a given Ntotal value. 

[image: image16.emf]0 5 10 15 20 25 30 35 40 45 50

-1

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

MLRU Value

Average Resource Waste (MLRUs)

 

 

Red:New for Group 1

Blue:Old for Group 1

0 5 10 15 20 25 30 35 40 45 50

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

MLRU Value

Average Extra Blind Detections

 

 

Red:New for Group 2

Blue:Old for Group 2


Figure 2: Comparison of Average Resource Wastes and Average Extra Blind Detection between the Proposed Formula and the current Look-up-Table
2.3 Resource allocation Indication of MLRUs for FFR Reuse 3 A-A-MAP Using QPSK 1/2 and for FFR Reuse 1 A-A-MAP Using QPSK (1/2, 1/8)
The following describes how to generate the resource allocation indication for A-A-MAP to meet the resource waste as few as possible:
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wherein Ntotal (
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Group 1 is not adjacent to data transmission in FFR Reuse 1, Group 2 is adjacent to data transmission in FFR Reuse 1, and Group 3 is adjacent to data transmission in FFR Reuse 3. Therefore unoccupied MLRUs in Group 1 are wasted. In order to reduce the waste as much as possible, the following rules are applied to remove the combinations first:

· G1(I) may be from 0 to floor(Ntotal /4), and Ntotal = 0:48;

· G2(I) may be floor[(Ntotal - 4* G1(I))/2];

· G3(I) may be Ntotal - 4* G1(I) – G2(I);
The total number of the combinations is reduced to 274, which is still larger than the requirement of 8-bit signaling overhead.
· All combinations with Ntotal no larger than 24 shall be retained by considering the 5, 7, 8.75, and 10MHz bandwidths, which are about 91.
· The 165 (=256-91) combinations can be generated by retaining the number [6,6,6,7,7,7,7,7,7,7,7,7,7,7,7,7,7,7,7,7,7,7,7,7] of A-A-MAP for Group 1 when Ntotal is from 25 to 48 MLRUs, respectively.
Based on the above descriptions, the resultant number of Assignment A-MAPs for Group 1, Group 2, and Group 3 can be formulated as follows:
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Wherein G1(I) is the number of Assignment A-MAPs for Group 1 using QPSK 1/8; G2(I) is the number of Assignment A-MAPs for Group 2 using QPSK 1/2; G3(I) is the number of Assignment A-MAPs for Group 3 using QPSK 1/2; I is the 8-bit index at non-user-specific A-MAP IE, which ranges from 0 to 255. Ntotal (
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Figure 3: Comparison of Average Resource Wastes and Average Extra Blind Detection between the Proposed Formula and the current Look-up-Table
2.4 Resource allocation Indication of MLRUs for FFR Reuse 3 A-A-MAP Using QPSK 1/2 and for FFR Reuse 1 A-A-MAP Using QPSK (1/2, 1/4)
Below describes how to generate the resource allocation indication for A-A-MAP to meet the resource waste as few as possible:
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wherein Ntotal (
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Group 1 is not adjacent to the data transmission in FFR Reuse 1, and Group 2 is adjacent to the data transmission in FFR reuse 1, Group 3 is adjacent to data transmission in FFR Reuse 3. Therefore unoccupied MLRUs in Group 1 are wasted. In order to reduce the waste as much as possible, the following rules are applied to remove the combinations first:
· G1(I) may be from 0 to floor(Ntotal/2), and Ntotal = 0:48;

· G2(I) may be floor[(Ntotal -2* G1(I)]/2];

· G3(I) may be Ntotal - 2* G1(I) – G2(I);
The total number of remaining combination is reduced to 409, which is still larger than the requirement of 8-bit signaling overhead. The following is the second combination retaining operation:
· The combinations of MLRUs no larger than 24 shall be retained by considering the 5, 7, 8.75, and 10MHz bandwidths, which are about 127.
· The 129 (=256-127) combinations can be generated by retaining the number [5,5,5,5,5,5,5,5,5,6,6,6,6,6,6,6,6,6,5,5,5,5,5,5] of A-A-MAP for Group 1 from 25 to 48 MLRUs, respectively.
Based on the above descriptions, the resultant number of Assignment A-MAPs for Group 1, Group 2, and Group 3 can be formulated as follows:
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Wherein G1(I) is the number of Assignment A-MAPs for Group 1 using QPSK 1/4; G2(I) is the number of Assignment A-MAPs for Group 2 using QPSK 1/2; G3(I) is the number of Assignment A-MAPs for Group 3 using QPSK 1/2; I is the 8-bit index at non-user-specific A-MAP IE, which ranges from 0 to 255. Ntotal (
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) is the total number of MLRUs for A-A-MAP; Ib(Ntotal) is the base index for a given Ntotal value. 
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Figure 4: Comparison of Average Resource Wastes and Average Extra Blind Detection between the Proposed Formula and the current Look-up-Table
3 Conclusions
It is proposed to adopt the subsequently recommended texts in this contribution, which can make the upcoming P802.16m texts more concise.
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-------------------------------  Start Text Proposal --------------------------------------------------- 
 [  ------ Delete all the texts and tables from Line #38 at Page 382 to Line #59 at Page 393, and Add the following Recommended AWD Texts at line 38 of page 382------]
The number of assignment A-MAPs in each assignment A-MAP group can be derived from the Assignment A-MAP size in the non-user-specific A-MAP IE through table lookup. The actual number of assignment A-MAPs in each assignment A-MAP group can be equal to or less than the number indicated by the lookup tables. The lookup tables, each with 256 entries, can be generated by the following equations for a particular assignment A-MAP MCS set and FFR configuration. 
For non-FFR configuration with Group 1 using QPSK 1/4 and Group 2 using QPSK ½, the lookup table can be generated using the following equations and looping through all values of Ntotal and k.
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where I is the 8-bit index for Assignment A-MAP size in non-user-specific A-MAP IE; Gi(I) is the number of assignment A-MAPs in group i for a given I; Ntotal (
[image: image37.wmf]48
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) is the total number of MLRUs for all A-A-MAP in an AAI subframe; Ib(Ntotal) is the base index for a given Ntotal value.

For non-FFR configuration with Group 1 using QPSK 1/8 and Group 2 using QPSK ½, the lookup table can be generated using the following equations and looping through all values of Ntotal and k.
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For FFR configuration with Group 1 using QPSK 1/8, Group 2 using QPSK 1/2, and Group 3 using QPSK ½, the lookup table can be generated using the following equations and looping through all values of Ntotal and k.

[image: image40.wmf]ë

û

)

(

)

(

*

4

)

(

2

)

(

*

4

)

(

48

,

6

,

5

,

4

,

3

,

2

,

1

,

0

,

6

47

45

,

6

,

5

,

4

,

3

,

2

,

1

,

0

,

5

44

42

,

6

,

5

,

4

,

3

,

2

,

1

,

0

,

4

41

39

,

6

,

5

,

4

,

3

,

2

,

1

,

0

,

3

38

36

,

6

,

5

,

4

,

3

,

2

,

1

,

0

,

2

35

33

,

6

,

5

,

4

,

3

,

2

,

1

,

0

,

1

32

28

,

6

,

5

,

4

,

3

,

2

,

1

,

0

,

27

25

,

5

,

4

,

3

,

2

,

1

,

0

,

24

0

,

4

/

,...,

1

,

0

,

)

(

2

1

3

1

2

1

I

G

I

G

N

I

G

I

G

N

I

G

N

k

k

N

k

k

N

k

k

N

k

k

N

k

k

N

k

k

N

k

k

N

k

k

N

N

k

k

I

G

total

total

total

total

total

total

total

total

total

total

total

total

-

-

=

ú

û

ú

ê

ë

ê

-

=

ï

ï

ï

ï

ï

ï

î

ï

ï

ï

ï

ï

ï

í

ì

=

=

+

£

£

=

+

£

£

=

+

£

£

=

+

£

£

=

+

£

£

=

+

£

£

=

£

£

=

£

£

=

=



[image: image41.wmf]ë

û

ï

ï

ï

î

ï

ï

ï

í

ì

£

£

+

-

£

£

+

-

£

£

+

-

+

-

=

=

+

=

otherwise

N

N

I

N

N

I

N

N

N

I

N

N

I

k

N

I

I

total

total

b

total

total

b

total

total

total

b

total

total

b

total

b

,

0

48

29

,

7

)

1

(

28

26

,

6

)

1

(

25

1

,

1

4

/

)

1

(

)

1

(

0

,

0

)

(

)

(


For FFR configuration with Group 1 using QPSK 1/4, Group 2 using QPSK 1/2, and Group 3 using QPSK 1/2:
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------------------------------------- End of proposed texts ------------------------------------------------------------------[image: image44.png]
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