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1. Introduction

Load balancing a network has the benefit of providing satisfactory services to the UEs in the network with existing resources. This paper will discuss the load measurements required, the load balance trigger, and the mechanisms to balance the network load. 

2. Measurements
One of the indicators of network load is a measurement of the utilization of the network resources. The measurements proposed by [1] serve the purpose of measuring the utilization of the PRB (Physical Resource Block) usage for both downlink (DL) and uplink (UL) directions and for both real time and non-real time traffic. 

In addition to the measurements proposed in [1], additional measurements may be defined such as 

· Power measurements such as Total Transmitted Carrier Power and Received Total Power

· Utilization of the RACH  PRB load.

· Indication of overall admission control behaviour (this can be used to reflect non-radio aspects, and can be obtained through a simulated admission control mechanism as reflected in [3]; alternatively a simple report of overall load as perceived by the eNB and possibly reflecting non-radio aspects)

3. Triggering Mechanism 

To properly balance the load and to off the load to the right taker, it is thought that the network needs to have an understanding of the load distribution so to proper distribute the load to achieve the maximum efficiency of the network resources.  However, as the measurement and load balance function is executed by individual eNB, this implies that the eNB needs to exchange the measurements through the X2 links. 

However, efficient X2 message should be considered when exchanging the measurements between the eNBs. It is suggested that the eNB would not start to provide the measurements unless it is requested to do so. The eNB would stop sending the measurements if it is requested.

One possible trigger mechanism would be that a particular eNB experiences high load. In this case, the eNB could trigger the load balancing mechanism by sending a load information request message to the neighboring eNBs, asking them to initiate reporting. The neighboring eNBs should report periodically to the requesting eNB. Once the requesting eNB receives the measurements it needs, it can then determine how to reduce its load. The mechanism to do this does not need to be specified. 

Since there is a trigger to start load balancing, there also needs to be a trigger to stop load balancing. The eNB should stop load balancing if the load has been reduced. Conceptually this can be considered as the case where the measurement is below a threshold. In that case, the requesting eNB shall send a Load Information message to the neighboring eNBs to cancel measurement reporting.

4. X2 messages to exchange the load measurements

The measurements can be exchanged through the X2 load information message. When the eNB initializes the load balancing mechanism, it sends the load information message with indication on what measurement(s) it is interested for the neighboring eNBs to report. 

When the eNB decides that load balancing mechanism is no longer needed, it sends load information to neighboring eNBs indicating canceling of the reporting of the measurement it was previously interested in.
5. Suggested Changes

9.1.x
LOAD INFORMATION

This message is sent by an eNodeB to neighbouring eNodeB’s to request the load measurement report, to cancel the load measurement report or to report the load status.

Direction: eNodeB ( eNodeB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	
	
	YES
	reject

	Type
	MP
	
	Enumerated
(request, cancel, report)
	Choice of Initiating or Response Message
	
	

	Cell Information
	
	1..<maxCellineNB>
	
	
	EACH
	ignore

	>Cell ID
	M
	
	OCTED STRING
	
	-
	

	>Interference Overload Indication
	O
	
	
	Intercell interference indicator for each resource block (coding is FFS)
	-
	

	>Load Status
	M
	
	
	DL RT, DL non RT, UL RT, UL non-RT, RACH
	-
	


9.1.y

Load Status IE
	Information Element
	Need
	Type and reference
	Semantics description
	Version

	Type
	MP
	Enumerated (Load Information message)
	
	

	CHOICE mode ????
	MP
	
	
	

	>Load Information Message
	
	
	
	

	>>Frequency
	MP
	Integer
	
	

	>>Bandwidth
	MP
	Integer
	
	

	>>Time interval
	MP
	Integer
	
	

	>>DL PRB’s for RT traffic
	O
	Integer 
	Relative load
	

	>>UL PRB’s for RT traffic
	O
	Integer
	Relative load
	

	>>DL PRB’s for N-RT traffic
	O
	Integer
	Relative load
	

	>>UL PRB’s for N-RT traffic
	O
	Integer 
	Relative load
	

	>>UL RACH PRB
	O
	Integer
	Relative load
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