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Computation of CINR Standard Deviation for Band AMC Operation
Chandy Sankaran, Joe Schumacher
Motorola
Introduction
Two conditions need to be satisfied for a mobile to request a transition into band AMC mode (from PUSC mode):

i. The average CINR of the whole bandwidth should be larger than the band AMC entry average CINR for at least band AMC allocation timer frames.

ii. The maximum of the standard deviation of the individual band’s CINR measurements should be lower than the band AMC allocation threshold (σMAX) for at least band AMC allocation timer frames.

The method for computing the standard deviation as outlined in IEEE P802.16 (e.g., 802.16e-2006, Rev2/D1) specification is performed using linear values of CINR moments and not decibel values of the CINR moments. This causes a problem when checking for condition (ii) above.
Problem Definition
In the current version of the standard, the standard deviation is to be computed in the following manner:

i. Compute the 1st moment of CINR as:
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ii. Compute the 2nd moment of CINR and the standard deviation as:
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The problem with the above method is that 
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are not computed as decibel values. This makes it difficult to use a single value of σMAX for a range of CINR values as shown below:
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Let xn, k = (                + ε) be the mean CINR for frame n in band k. Assume 
[image: image5.wmf]]

,

1

[

]

,

1

[

ˆ

2

2

k

n

k

n

x

-

=

-

m

. Then:
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Let σMAX = 6 dB. Then allowed pairs of                   and xn, k are:
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       = 0dB        xn, k < 10dB
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       = 15dB      xn, k < 15.5dB
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        = 20dB      xn, k < 20.4dB
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Thus in the current standard, σMAX needs to be high before an MS with high CINR will request AMC:

· [image: image25.wmf]Þ

High σMAX      low CINR users that cannot effectively use AMC are more likely to request AMC (AMC helps deserving low CINR users)

· Given a mix of users with different speeds, it becomes difficult to identify users that can effectively use AMC and users that cannot effectively use AMC.
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Figure 1: Allowed CINR variation for band AMC operation
To illustrate this behavior, Figure 1 shows the allowed CINR variation for an MS to be able to request band AMC transition. The red line is the CINR value and the bounding blue lines are the allowed CINR variation. The blue line is 3σMAX, linear of the red line. Assuming a Gaussian CINR distribution, this should capture more than 99.9% of the expected distribution of the CINR. It is clear from this figure that low CINR users have a larger allowed variation as compared to high CINR users. 
Proposed Resolution
The proposed solution is to compute 
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as decibel values:
i. Compute the 1st moment of CINR as:

[image: image26.wmf],

,

 [0]  0

[]  

ˆ

 (1-)[-1]  []  0

ˆ

dB

dB

CINRdB

avgavg

CINRdB

CINRk

k

kCINRkk

m

ama

ì

ï

ï

í

ï

ï

î

=

=

+>


· [image: image27.wmf][]10log([])
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where:

ii. Compute the 2nd moment of CINR and the standard deviation as:
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· and standard deviation as:
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Figure 2 illustrates how the proposed solution fixes the problem described earlier.
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Figure 2. Illustration of proposed solution
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