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Trigger averaging definition (16.2.6/16.2.3)
Daniel Cohn, Alvarion
Joseph Schumacher, Motorola
Problem Statement
Triggers defined in D3 section 16.2.6.2 include a "trigger averaging duration" (TAD) field that specifies the "time measured in number of frames over which the metric measurements are averaged". In addition the AAI_SCD message includes a field called "DefaultHORSSI_CINRaveraggingparameters" which is not defined or mentioned anywhere else in the standard.
The standard however does not define how the metric averaging process is performed, leading to a situation where the same ABS-advertised TAD parameter can result in different handover performance for different AMS vendors. For instance, one AMS vendor could use the arithmetic average of all metrics taken during the last TAD frames, while another AMS vendor could implement a single-pole IIR (aka exponential smoother) with an equivalent TAD time constant. 

This potential non-standard behavior among AMS vendors complicates the network fine tuning process for operators.

In addition, the relationship between the two above-mentioned parameters is not defined in the standard.

Proposed Solution

This contribution proposes the use of a single-pole IIR (aka exponential smoother), as specified in IEEE 802.16-2009 in section 8.4.12, equation 158.
The proposed averaging filter accounts for non-uniformly spaced metric samples (e.g. obtained in different inter-frequency scan profiles).

The averaging parameter for the filter is be taken from the trigger averaging parameter field in the trigger TLV (renamed from trigger averaging duration) if present. Otherwise, the default trigger averaging parameter (renamed from DefaultHORSSI_CINRaveraggingparameters) in the AAI_SCD message is be used.

Let x[k] be the metric the AMS is required to average (e.g. RSSI) measured at frame k. Let
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be the averaged metric at frame k. Then:
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Where:

αavg = trigger averaging parameter
Suggested Standard Modifications
1.- Add the following text in section 16.2.6.2 page 160, after line 38:
Metric averaging is performed according to equation (xxx)

Let x[k] be the metric the AMS is required to average (e.g. RSSI) for the k-th measurement, expressed in linear units. Then 
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, the averaged metric expressed in linear units, equals:
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(xxx)
Where:

αavg = trigger averaging parameter in relevant trigger TLV. If this field is not present, the default trigger averaging parameter in AAI_SCD is used.

n = number of consecutive frames in which no measurement was made

In frames in which no measurement is made, the AMS shall report the latest averaged results.
2.- Modify table 731 in section 16.2.6.2 as follows:

	Name
	Type
	Length (bytes)
	Value

	Type/Function/Action
	xx.1
	1
	See Table 732—for description

	Trigger Value
	xx.2
	1
	Trigger value is the value used in comparing measured metric for determining a trigger condition

	Trigger averaging duration parameter
	xx.3
	1
	Trigger averaging duration is the time measured in number of frames over which the metric measurements

are averaged.
The averaging parameter used for averaging this trigger metric according to equation xxx. If not present, the default trigger averaging parameter in AAI_SCD is used.
0x0: 1

0x1: 1/2

0x2: 1/4

0x3: 1/8

0x4: 1/16

0x5: 1/32

0x6: 1/64

0x7: 1/128

0x8: 1/256

0x9: 1/512

0x10 to 0xFF: reserved

	ABS type
	xy.1
	1
	ABS type of target ABS for this Trigger TLV: (Macro Hot-zone ABS, Femto ABS, etc.)

	Type/Function/Action
	xy.2
	1
	See Table YY for description



	Trigger Value
	xy.3
	1
	Trigger value is the value used in comparing measured

metric for determining a trigger condition from serving ABS to target ABS (which is defined in ABS type).

	Trigger averaging duration parameter
	xy.4
	1
	The averaging parameter used for averaging this trigger metric according to equation xxx for target ABS (which is defined in ABS type). If not present, the default trigger averaging parameter in AAI_SCD is used
0x0: 1

0x1: 1/2

0x2: 1/4

0x3: 1/8

0x4: 1/16

0x5: 1/32

0x6: 1/64

0x7: 1/128

0x8: 1/256

0x9: 1/512

0xA to 0xFF: reserved
.Trigger averaging duration for target ABS (which is defined in ABS type) is the time measured in number of frames over which the metric measurements

are averaged.


3.- Modify section 16.2.3.29, page 64 line 59 as follows:

Default trigger averaging parameter (used in equation xxx)
INTEGER (0..9)
0x0: 1

0x1: 1/2

0x2: 1/4

0x3: 1/8

0x4: 1/16

0x5: 1/32

0x6: 1/64

0x7: 1/128

0x8: 1/256

0x9: 1/512

DefaultHORSSI_CINRaveraggingparameters :: = SEQUENCE {}
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