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Rationale

Analysis of the definition of Composite Available Capacity (CAC) in the TS 36.423 shows that the CAC definition in some parts is using terms that are not properly defined and/or inconsistent with other parts. In multi-vendor network these discrepancies may cause interoperability problems. The proposed text extends analysis already present in the TR draft.
4
Detailed proposal

	1st proposed change


Issue#2

Hardware Load Indicator and S1 TNL Load Indicator can take 4 values (low, mid, high, overload). 
The definition of HW/S1 TNL Load is not standardized, neither is how to map a measured HW/S1 TNL Load to the HW/S1 TNL Load Indicator value. 
Radio Resource Status (PRB usage) is carried in the Radio Resource Status IE. 
The PRB usage definition is standardised in 3GPP TS 36.314 [4], therefore no interoperability problems associated with this load measurement type are expected.


Issue#3

The metric used by SON Load Balancing can be calculated differently by each vendor. 
It is typically derived from a combination of Load Measurements from X2 and internal measurements.

Issue #4
Composite Available Capacity (scaled at 0 to 100) can be used for carrying any combined, operator-specific load metric and calculation formula for composite available capacity can vary between vendors. 

In the TS 36.423, 9.2.45 the Composite Available Capacity  (CAC) is defined as combination of Cell Capacity Class Value and Capacity Value defined further in 9.2.46/47.

The Capacity Value is described in 9.2.47 as follows
The Capacity Value IE indicates the amount of resources that are available relative to the total E-UTRAN resources. The Capacity Value IE can be weighted according to the ratio of cell capacity class values, if available
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Capacity Value
	M
	
	INTEGER (0..100)
	Value 0 shall indicate no available capacity, and 100 shall indicate maximum available capacity . Capacity Value should be measured on a linear scale.
	-
	-


The following issues with the definition may cause interoperability problems in multi-vendor network. 
-
The term “resources” needs clarification; different vendors may interpret it differently
-
The term “available” in “amount of resources that are available” needs clarififcation. Is it same as unused resources? 
-
After above issues are resolved, the term “maximum available capacity” should be clarified accordingly 
-
The definition does not specify how the Capacity Value is computed e.g. sampling interval, averaging interval etc.
-
It should be clarified when, how and for which purpose the Capacity Value “can be weighted”. It can happen only after the message is received; normally reaction to X2 messages carrying load information is not specified.
Issue #5

The Cell Capacity Class Value is defined as follows:

The Cell Capacity Class Value IE indicates the value that classifies the cell capacity with regards to the other cells. The Cell Capacity Class Value IE only indicates resources that are configured for traffic purposes … 
This definition has the following issues that may cause interoperability problems in multi-vendor network.
-
No indication what those other cells are, which information of other cells is used and how the Cell Capacity Class Value is computed based on that information. 
-
The terms “minimum cell capacity” and “maximum cell capacity” in the following table (TS 36.423, 9.2.46) should be clarified accordingly 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Cell Capacity Class Value
	M
	
	INTEGER (1..100,...)
	Value 1 shall indicate the minimum cell capacity, and 100 shall indicate the maximum cell capacity. There should be a linear relation between cell capacity and Cell Capacity Class Value.
	-
	-


Issue #6

The TS 32.522, 5.5.1 defines composite available capacity as follows:

Formula for composite available capacity:

Available Capacity = Cell Capacity Class Value * Capacity Value 
For definition of Cell Capacity Class Value and Capacity Value see TS 36.331 [6]. These definitions lead to a value range of a composite available capacity from 0..10000

This definition has the following issues that may cause interoperability problems in multi-vendor network.

The definition is not aligned with the TS 36.423 and 36.331 in several points
-
In the TS 36.423 the composite available capacity is defined as a couple {Cell Capacity Class Value, Capacity Value}, not a single value
-
TS 36.423 does not provide a formula “Cell Capacity Class Value * Capacity Value” or equivalent wording
-
TS 36.331 does not include any definition of Cell Capacity Class Value or Capacity Value 
The Available Capacity in the left side of the formula needs clarification as available capacity, according to TS 36.423, 9.2.47, has range 0..100. 
	End of proposed changes


