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1  Introduction
The objective of UPCON (User Plane Congestion) is to study and define system enhancements for user plane congestion management. 

In LS R3-131207 from SA2, two questions are raised to RAN, 1) Based on which implementation-independent criteria can the RAN determine whether it experiences user-plane congestion; 2) which implementation-independent criteria need to be configurable by operators in the RAN to enable the RAN to detect and derive the different severity levels of congestion.

This document summarizes the load characteristics defined by now and discusses the possible configurable load characteristics for UPCON.
2 Analysis
2.2 Implementation-independent characteristics
The implementation-independent capability at eNB is represented as hardware, S1 TNL, PRB resource per cell. The occupancy status of cell capability exchanges inter eNBs or inter RATs by now. The load Report Characteristics includes items in the following table.

Table1: the load related characteristics 

	Level1 IE Name
	Level2 IE/Group Name
	Measurement granularity
	IE type
	Semantics description

	Hardware Load Indicator
	--
	eNB
	ENUMERATED (LowLoad,

MediumLoad, HighLoad,  Overload, ...)
	

	S1 TNL Load Indicator
	--
	eNB
	ENUMERATED (LowLoad,

MediumLoad, HighLoad,  Overload, ...)
	

	Radio Resource Status
	DL GBR PRB usage
	Cell
	INTEGER (0..100)
	

	
	UL GBR PRB usage
	Cell
	INTEGER (0..100)
	

	
	DL non-GBR PRB usage
	Cell
	INTEGER (0..100)
	

	
	UL non-GBR PRB usage
	Cell
	INTEGER (0..100)
	

	
	DL Total PRB usage
	Cell
	INTEGER (0..100)
	

	
	UL Total PRB usage
	Cell
	INTEGER (0..100)
	

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

	
	Capacity Value
	Cell
	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.

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

	
	Capacity Value
	Cell
	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.


Hardware Load Indicator & S1 TNL Load Indicator
As shown in the tables1, 4 severity levels are defined for hardware load and S1 TNL load. Each cell at the same eNB shares the same load indicator of hardware load and S1 TNL.

Radio Resource Status
As shown in the tables1, the cell radio resource is represented by PBR usage, including signalling and user data.
Composite Available Capacity Downlink & Uplink
Composite Available Capacity is composed of an optional Cell Capacity Class Value and a mandatory Capacity Value. Opposite to Radio Resource Status, Capacity Value represents the rest available capacity ratio rather than the usage ratio.
The capability for different cell may be not homogenous and can be categorized into 100 classes at most: Value 1 shall indicate the minimum cell capacity, and 100 shall indicate the maximum cell capacity.  Since it is the linear relation between cell capacity and Cell Capacity Class Value, the rest availble cell capacity can be deduced from the Cell Capacity Class Value and Capacity Value.
Proposal1
It is proposed to reply SA2 the load characteristics in table1 can be applied to estimate the congestion severity level of eNB.

2.3 Configurable implementation-independent characteristics
The core network, if supported, can obtain the similar load information from eNB via eNB granularity or cell granularity. For homogeneous eNBs/cells, the consistent severity level can be realized by configuring the load characteristics with the same value. For eNBs/cells with different capacity, the load characteristics can be configured with the same rest available resource or the rest available resource proportion according to Cell Capacity Class to reflect the same severity level as well, e.g. it is assumed the Class2 cell has twice capacity of Class1 cell, then the rest capability of Class2 cell with 75% usage is the same as that of Class1 cell with 50% usage.
Hardware Load Indicator & S1 TNL Load Indicator
To ensure same severity level being reported by different RAN in similar congestion situations, the 4 severity levels of Hardware Load Indicator & S1 TNL Load Indicator should be configured to reflect the same usage or usage radio.

Radio Resource Status & Composite Available Capacity
To ensure same severity level being reported by different RAN in similar congestion situations, either Radio Resource Status or Composite Available Capacity can be chose to be configured to reflect the congestion severity level. Radio Resource Status represent the resource used and Composite Available Capacity represent the resource available respectively. Composite Available Capacity is preferable since the rest available resource can be knew from it. 
Furthermore, the current load measurements on eNB support cell granularity at most and does not distinguish usage for signalling and usage for user data. The complexity to support load measurement per bearer or per UE will cost extra handling resource of eNB, which may increase the congestion severity or cause the available status turning into congestion status.

Proposal2
It is proposed to reply SA2 the load characteristics:  Hardware Load Indicator & S1 TNL Load Indicator, Uplink Composite Available Capacity, Downlink Composite Available Capacity are preferred to be configured to reflect the congestion severity per cell.

3 Proposal 
This document gives the whole picture of collocated L-GW in SA2, and it kindly asks RAN3 to discuss and agree the following proposals.
Proposal 1: It is proposed to reply SA2 the load characteristics in table1 can be applied to estimate the congestion severity level of eNB.

Proposal 2: It is proposed to reply SA2 the load characteristics:  Hardware Load Indicator & S1 TNL Load Indicator, Uplink Composite Available Capacity, Downlink Composite Available Capacity are preferred to be configured to reflect the congestion severity per cell.
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