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Proposed changes to Channel quality measurements (16.3.14)
Huaning Niu, Yi Hsuan, Hujun Yin, Yang-seok Choi
Intel Corp
Introduction
RSSI and CINR measurement in 802.16m is defined to be the same as 802.16-2009. This definition is not appropriate due to 

· Link adaptation in 16m is based on CQI, which is the effective CINR derived based on different MIMO scheme. The physical CINR and RSSI is mainly used for FFR response, HO and SCAN

· The physical CINR and RSSI are measured using PA-preamble, SA-preamble and midamble, not on the pilots since pilots are precoded and power boosted.  

· The 16m CINR and RSSI equation should take into account multiple antennas at transmitter and receiver  side   
In this contribution, we propose the 16m physical CINR and RSSI definition. How AMS reports these measurements is controlled by various MAC messages and is not discussed in this contribution ([2][3]).
References
[1] Draft Amendment, P802.16m/D4, Feb. 2010.
[2] C80216m-10_0081.

[3] C80216m-10_0082.
Text proposal for inclusion in the 802.16m amendment

Proposed text has been underlined in blue and deleted text has been struck through in red. Existing draft text is shown in black.
-------------------------------------------------- Text Change ------------------------------------------------
16.3.14 Channel quality measurements
16.3.14.1 Introduction
RSSI and CINR measurements and associated statistics can help characterizing signal quality as well as assisting BS in selection/assignment of radio resources to the mobile stations according to their channel con​ditions. As channel behavior is time-variant, both mean and standard deviation are required to be defined.
RSSI and CINR measurements and associated statistics  may be used for characterizing signal quality, assisting ABS in selection/assignment of frequency partition, HO and SCAN. As channel behavior is time variance, both mean and standard deviation are required to be defined.
16.3.14.2 RSSI mean and standard deviation
The method for calculation of the RSSI and its mean and standard deviation in IEEE 802.16m shall be the same as that described in 8.4.12.2 of IEEE Std 802.16-2009.
When collection of RSSI measurements is mandated by the ABS, an AMS shall obtain an RSSI measurement from the DL SA-preamble and mid-amble. From a succession of RSSI measurements, the AMS shall derived and update estimates of the mean and the standard deviation of the RSSI, and report them via AAI_FFR-REP, AAI_HO-REQ, AAI_SCN-REP messages. 

Mean and standard deviation statistics for RSSI shall be reported in units of decibels relative to 1 mW  and decibels respectively, following the quantization requirement in each message. 

The method used to estimate the RSSI of a single measurement is left to individual implementation, which can be derived from the
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defined in session 16.3.14.3.

The (linear) mean RSSI statistics (in milliwatts), derived from a multiplicity of single measurement, shall be updated using Equation (x)
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Where 


k is the time index for the measurement; and n is the number of consecutive frames in which no measurement is made.
R[k] is the RSSI in mW measured during message k, and 
[image: image3.wmf]avg

a

is an averaging parameter specified by the ABS in AAI_XXX_XXX (to be defined).
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To solve the standard deviation in dB, the expectation-squared statistic shall be updated using Equation (xx)
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16.3.14.3 CINR mean and standard deviation
The method for calculation of the CINR and its mean and standard deviation in IEEE 802.16m shall be the same as that described in 8.4.12.3 of IEEE Std 802.16-2009.
When CINR measurements are mandated by the ABS, an AMS shall obtain a CINR measurement from the DL PA-preamble, SA-preamble and mid-amble. From a succession of these measurements, the AMS shall derive and update estimates of the mean and standard deviation of the CINR, and report them via AAI_FFR-REP, AAI_HO-REQ, AAI_SCN-REP messages. 
Mean and standard deviation statistics for CINR shall be reported in units of dB, following the quantization requirement in each message. 

The method used to estimate the CINR of a single measurement is left to individual implementation. Possible method to estimate CINR is 
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Where CINR[k] is the CINR for measurement k, 
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 is the signal power for measurement k, 
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 is the noise power for measurement k. 
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is the received signal vector for PA-preamble and SA-preamble in i-th subcarrier of measurement k. 
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 is the Nr by Nt received signal matrix from midamble at i-th subcarrier of measurement k. 

An example method to estimate the noise power using unoccupied subcarriers of the PA-preamble symbol is expressed by equation (1) as 
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The 
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 can be calculated using either SA-preamble or mid-amble. An example method to estimate the interference power for segment 0 from mid-amble is described below. The reuse-1 partition interference power can be calculated as 
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where 
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is a set of measurement indices derived from the midamble tone indices of segment s; 
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is the non-adaptive precoding codeword selected from 
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 unbiased channel estimation based on mid-amble for sector 0; 
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 is the implementation dependant receiving vector at AMS.
The interference power for reuse-3 partition can be calculated as 
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where 
[image: image27.wmf]boost

P

is FP1 power for segment 0, and 
[image: image28.wmf]2

boost

de

P

-

 FP2 power broadcasted in SFH or AAI_DL-IM, 
[image: image29.wmf]3

boost

de

P

-

 FP3 power broadcasted in SFH or AAI_DL-IM, and 
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is the non-adaptive precoding codeword selected from 
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The signaling power 
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 for reuse-1 FP can be calculated as 
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The signaling power 
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is the non-adaptive precoding codeword selected from 
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An example method to estimate the interference and signal power from SA-preamble is described below.

The reuse-1 partition interference power can be calculated as 
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where 
[image: image43.wmf]s

T

is a set of subcarrier indices derived from the SA-preamble tone indices of segment s; 
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is the amplitude boosting value for SA-preamble defined in Table 799,
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 is the implementation dependant receiving vector at AMS.

The interference power for reuse-3 partition can be calculated as 
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where 
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The signaling power 
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 in reuse-1 partition can be calculated as 
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The mean CINR statistics (in decibels) shall be derived from a multiplicity of single message using Equation (2). 
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is an averaging parameter specified by the ABS in AAI_XXX_XXX (to be defined); and n is the number of consecutive frames in which no measurement is made. To solve the standard deviation, the expectation-squared statistic shall be updated using Equation (3)
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