3GPP TSG-RAN WG3#60
R3-081403
Kansas City, USA
5-9 May, 2008
Agenda Item:

10.2.10d
Source:

NEC 

Title:


Load Balancing procedure for X2 interface
Document for:
Discussion and Decision

1 Introduction 

During RAN 3 #59 bis we had discussion about signalling for ICIC and Load Balancing functionality support over X2 interface. In this contribution we try to address the open points identified in the last RAN3 meeting and propose a way forward for finalising the Load Balancing Functionality. 
2 Discussion
2.1 Load balancing functionality overview
Purpose of Load Balancing is to optimize the HO parameters based on Load Information measurements received from neighbouring cells collected for a certain period.

In order for the eNB to change HO parameters, it may need to collect different measurement/events for each cell at the same time e.g. it may want to know how many times the PRB Load has exceeded/gone below a certain thresholds, how many times the congestion algorithm has been triggered (particularly this information may be needed for HO parameters optimization as a well as HO decision). Figure 1 gives an overview of the Load Balancing functionality.
Furthermore in order for this decision to be effective, the measurement collected need to reflect the real status of the resources. Say for example that two cells report the event A (where event A is initiated when the measured entity rises above a certain threshold for certain time) and that these two cells have different capacity (e.g. 1.25 MHz and 20 MHz), then these events convey meaningful information only if the thresholds has been set taking into account the different cell capacity.

To conclude, we understand that it will be a common scenario when:

· A list of event are simultaneously configured to one cell

· For the same event different thresholds will be setup for different cells if they have different capacity

[image: image1.emf]Cell C

eNode B 3

Cell B

eNode B 2

•Per cell measurement

• Number of times PRB Load 

above thr A

• Number of Times PRB Load 

Belo Thr B

• Number of Times CellB is 

congested

PM data

SON

HO 

Parameters

eNB1

Meas. Report

Meas. Report







Figure 1: Overview of Load Balancing functionality
2.2 Open Points
Following open points have been identified during RAN 3#59 bis:
· ICIC: whether registration procedure is required for ICIC functionality

· Load Balancing: whether the reporting node retrieves the Measurement Parameters from the Request message or from its database.
2.2.1 ICIC Registration
During the last meeting, it was pointed out that there is a likely scenario where an eNB may not use ICIC information to take scheduling decision. In this case, the eNB would have to discard the Load Information messages causing unnecessary processing.
Our preference to address this issue would be that eNB indicates its interest in receiving/not receiving ICIC information during Setup/Update procedure.

2.2.2 Framework for Load Balancing

As already mentioned earlier, the main open point with regard to the Load Balancing procedure is to whether each reporting node uses measurement parameters which are stored in its database as proposed in [1] or retrieve the measurement parameters from the Request message as proposed in [2].

Two main scenarios are described in order to compare the 2 approaches:

· Scenario 1: All eNBs are configured with same Measurement/Thresholds parameters with regard to a certain event and all cells have the same Bandwidth within the network. (Homogeneous Environment)
· Reporting based on stored configuration parameter:
· the initiating eNB will collect Load information Data which are consistent among the eNBs in the network

· Reporting based on Parameters received in Request message

· Initiating eNode Bs shall request measurement and reporting giving parameters in the Request Message.  Since all the eNB in the network are configured with the identical configuration, parameters in the Request message will be the always be the same i.e. one reporting is generated for a particular event. 

· Scenario 2: cells have the different Bandwidth in Operator network (non - Homogeneous Environment)
We believe this will be the most common scenario since cells have normally different BW and threshold have to be configured as a function of the cell bandwidth in order for the eNB to collect valid measurement and change HO parameters consistently with the actual cell capacity (e.g. 10% resources of 20 MHz BW Cell is 4 times of 10% resources of 5 MHz cell). 
· Reporting based on stored configuration parameter:

· Thresholds need to be carefully configured among the eNBs so that they reflect the actual resources available
· There must be a common interpretation among the eNBs about what actually a measurement event report means. If this is not the case, thresholds need to be exchanged during X2 Setup procedure
· Reporting based on Parameters received in Request message
In this case the initiator eNB has the full control on the type of information he want to receive from each cell. In particular it will set the thresholds based on the cell BW information received in X2 Setup procedure which is the only information it needs to know from a newly introduced eNB.
Furthermore, if event related thresholds are uniformly configured among eNBs (i.e. the thresholds in the measurement request coming from different eNB are the same), one reporting eNB will actually generate one measurement Report for all initiating eNBs.

On the other hand, this approach does not preclude any scenario where different nodes are interested in different thresholds for the same event.
3 Details of the Master Slave Proposal

Following are the main principles which we would like to apply to Load Balancing procedure
1. Class 1 procedure is proposed to Start/Stop the measurement

a. This is because for example if the Request Message is intending to start event triggered measurement and it does not have appropriate IEs set, the receiving eNB shall have the possibility to indicate a failure to the Requesting eNB.  
2. Class 2 Procedure is proposed to report the measurements
3. One message from Master eNB should have the capability of configuring multiple events in the slave eNB

a. Configured events applies to all the eNB in the cell

b. the Reporting Characteristics defined as bitmap and each bit  represents  a particular event
	Report Characteristics Value
	Event Explanation

	0000 0000
	On Demand Report (Sent once) and  to Stop the measurements if previously active

	1000 0000
	Periodic 

	0100 0000
	Event X : Total PRB Usage exceeds Threshold 1

	0010 0000
	Event Y: Total PRB Usage goes below Threshold 2

	0001 0000
	Congestion Indication

	0000 1000 to 0000 0001
	 Reserved for Future Events


4. The thresholds are defined on per Cell Basis to cater for different cell BW in the network due to different cell capacity
5. Every cell which has been asked to Report Load Information shall also send the congestion indication whenever congestion occurs. This information may be used for Handover Optimization as well as for Handover decision.
4 Conclusion

In this paper we have addressed the open points brought up during ICIC/Load Balancing discussion in the last RAN3 meeting. In particular we propose that:

· The interest on receiving/not receiving  the ICIC related information should be exchanged as part of X2 Setup procedure
· Considering cells with different BW being present in the network, it is necessary to adopt a frame work in which initiating eNB configures multiple events simultaneously in a node and configure measurements and thresholds as a function of the cell bandwidth in order to get valid measurement which are consisted in all the network.
Further we also provider the details of Master Slave frame work and request RAN 3 to agree adopt this procedure for load balancing. The accompanying CR for 36.423 is in [3]
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