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1
Decision/action requested

Discuss and agree
2
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3
Background
This document is an analysis of the Problem statement currently in email approval (presented by S5-155306) and is in quotation below.

This document is for email approval. 
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“

4.2.1.4.1
Problem statement

The figure below shows an example where the load levels are expressed in percents of fully loaded eNB. Load metrics defined in the TS 32.425 could be used as load level indicators. In particular, the load level can be indicated by average percentage of PRB utilization. This problem statement is not applicable in case when the distributed MLB algorithm is using the Composite Available Capacity (CAC) indicator
The load situation is signaled to neighbor eNBs over X2 interface. 

Suppose that all eNBs are running same MLB algorithm. The target of the algorithm is to keep the load of the eNB between the thresholds L and H (factory configuration), for which purpose offload to another eNB may be requested. The eNB however avoids requesting offload if the potential offload target is over the threshold L:

The thresholds are defined per neighbour; initially in all eNBs L =60%, H = 80% in all directions. 
For the scenario depicted in the figure below, eNB#2 and eNB#3 are potential offload targets for eNB#1. Suppose that behind eNB#3 there is eNB#4 with low load. Then eNB#2 and eNB#3 are below H = 80% therefore they will not offload to eNB#4. It should be noted that eNB#4 is not a neighbour of eNB#1 so there is no X2 connection between them; therefore the load situation at eNB#4 is not visible to eNB#1. In this situation eNB#1 will not try to offload to eNB#3 and eNB#2, because their load is above L. The load distribution will remain far from uniform; the max:min ratio in this case will be 3:1.
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“

This pCR presents an analysis of the Problem Statement and suggests a potential solution for inclusion in the TR, in case the (revised) Problem Statement is agreed.
	1st Modified Section


4.2.1.4.2
Analysis of the problem statement
The goal of the proprietary algorithm under investigation is “to keep the load of the eNB between L and H (factory configuration), for which purpose offload to another eNB may be requested”. 
Analysis from eNB1 perspective:

The following Table illustrates the context where problem: “the load distribution will remain far from uniform” exists. The Table ignores eNB3 as the use of eNB2 is sufficient for the purpose of analysis.

	
	L
	H
	Load is…

	eNB1
	L1= 60
	H1= 80
	90

	eNB2
	L2= 60
	H2= 80 
	70

	eNB4
	L3= 60
	H3= 80
	30


The eNB1 knows (is aware of) the RED values in the Table above. These RED values affect the eNB1 proprietary algorithm behaviour (actions).

a) As correctly identified in the Problem Statement, the said eNB1 proprietary algorithm would not request offload to eNB2 (or eNB3) “because their load is above L” (i.e. eNB1 knows eNB2’s load is 70% which is greater than L2=L1=60%).
As a consequence, “the load distribution will remain far from uniform; the max:min ratio in this case will be 3:1”.

Given the said proprietary algorithm behaviour and the specific set of L/H values, it is deterministic that the problem will occur under specific eNBs’ loading situation. 

Operator, who considers using such algorithm, knows the behaviour of this proprietary algorithm and in particular, knows the risk of “the load distribution will remain far from uniform” situation depicted by the Problem Statement.
When operator decides to deploy such algorithm, operator would not only know but accept the risk of “the load distribution will remain far from uniform” on specific loading conditions. If the operator does not want to take such risk, the operator needs to replace this proprietary algorithm. 
Analysis from eNB2 perspective
The following Table illustrates the context where problem: “the load distribution will remain far from uniform” exists. The Table ignores eNB3 as use of eNB2 is sufficient for the purpose of analysis.
The analysis is about the proprietary algorithm described in Problem Statement.
	
	L
	H
	Load is…

	eNB1
	L1= 60
	H1= 80
	90

	eNB2
	L2= 60
	H2= 80 
	70

	eNB4
	L3= 60
	H3= 80
	30


The eNB2 knows (is aware of) the RED values in the Table above. These RED values affect the eNB2 behaviour (actions). The following are behaviour samples:
1. In this load situation the said proprietary algorithm (in eNB2 or in eNB3) would reject incoming offload request ( because its load is 70 > L2=60)  independently from ability of its neighbour nodes (e.g. eNB4)  to accept offload. 

 
2. The said proprietary algorithm (in eNB#2 and eNB#3) would reject incoming offload requests when its load is over 60%. The said proprietary algorithm would not discard its own non-GBR traffic to accept incoming offload request.  When operator decides to deploy such algorithm, operator would not only know but accept the risk of “the load distribution will remain far from uniform” on specific loading conditions. If the operator does not want to take such risk, the operator needs to replace this proprietary algorithm.  
When operator decides to deploy such algorithm, operator would not only know but accept the risk of “the load distribution will remain far from uniform” on specific loading conditions. If the operator does not want to take such risk, the operator needs to replace this proprietary algorithm. 

	End of modified section
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