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1. Introduction
The SON Use Case for “Cell Reselection / Handover Parameters Optimisation Example” has been approved by RAN3 and included in TR R3.018 [1]. This agreement was based on simulations results highlighting potential load balancing benefits in terms of cell capacity (refer to [2], [3] and [4]). The present contribution is additional to the load balancing use case description [5] and investigates architecture aspects for load balancing use case. However, it must be kept in mind that both documents are independent. Alternative solutions for architecture can be envisaged when considering load balancing use case. In the current paper, we introduce the main alternatives in a first stage and compare them in a second stage.
2. Alternative solutions
The main target of automatic load balancing is to increase the overall system capacity while minimizing the human intervention in network management and optimization tasks. The proposed load balancing mechanism is based on cell reselection and handover parameters self-tuning. Further information about the proposed mechanism can be found in [5]. In the current document, we focus on architecture aspects. Five alternative solutions for load balancing use case are briefly described:
· Centralized architecture,

· Distributed architecture with event-triggered load exchange,

· Distributed architecture with periodic load exchange,

· Hybrid architecture with event-triggered load exchange,

· Hybrid architecture with periodic load exchange.
Common actions to be supported by all solutions are as follows:

· Measurement of neighbouring cells load,

· Comparison between the measured cell load and a pre-defined load threshold,

· Exchange of cells load information over interfaces

· Decision to reconfigure cell reselection/handover parameters,

· Reconfiguration of cell reselection/handover parameters,

· Update of cell reselection/handover parameter values in the OAM entity,
· Update of OAM counters regarding reconfiguration occurrences and cells load status.

Then, these actions can be performed using alternative solutions that can differ depending on:

· The interfaces that support load information exchanges (OAM or X2),

· The type of load information exchange (event-triggered or periodic),

· The location of the parameters reconfiguration decision (OAM centre or eNB).

2.1 Centralized architecture

One alternative solution consists of centralizing the reconfiguration decision in the OAM entity. It is illustrated by Figure 1:
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Figure 1 Centralized architecture

2.2 Distributed architecture – Event-triggered load exchange

One alternative solution consists of distributing the reconfiguration decision within eNB. Then, one possibility is to exchange cells load values only when the load of a given cell exceeds a given load threshold value:
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Figure 2 Distributed architecture – Load exchange based on event
2.3 Distributed architecture – Periodic load exchange

Another possibility is to keep this distributed approach, coupled with a periodic load exchange:
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Figure 3 Distributed architecture – Periodic load exchanged
2.4 Hybrid architecture – Event-triggered load exchange
Another type of solution is a mix of the previous ones. It consists of exchanging load information in a distributed manner, while keeping the reconfiguration decision in a central node. Then, we can either have a event-triggered or a periodic load exchange. One alternative solution consists of an hybrid architecture where the exchange between eNB of cells load information is based on event:
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Figure 4 Hybrid architecture – Load exchange based on event
2.5 Hybrid architecture – Periodic load exchange

The last alternative solution consists of an hybrid architecture where load exchange between eNB is periodic:
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Figure 5 Hybrid architecture – Periodic load exchanged
3. Comparison

The following table aims at comparing pre-listed alternative solutions. Real-time aspects are not considered as they are not considered to be essential for that specific use case.
	 
	Centralized
	Distributed event
	Distributed periodic
	Hybrid event
	Hybrid periodic

	Load on X2 interface
	No exchange over X2
	Event based load exchange over X2
	Periodic load exchange over X2
	Event based load exchange over X2
	Periodic load exchange over X2

	Load on OAM interface
	Distinct messages to indicate cell A and cell B loads
	Nearly no traffic on the OAM interface
	Nearly no traffic on the OAM interface
	One single message to indicate cell A and cell B loads
	One single message to indicate cell A and cell B loads

	eNB complexity
	* No support of reconfiguration mechanism                     * No storage of neighbour cells load
	* Support of reconfiguration mechanism                     * No storage of neighbour cells load
	* Support of reconfiguration mechanism                     * Storage of neighbour cells load
	* No support of reconfiguration mechanism                     * No storage of neighbour cells load
	* No support of reconfiguration mechanism                     * Storage of neighbour cells load

	OAM complexity
	Support of reconfiguration mechanism
	No support of reconfiguration mechanism
	No support of reconfiguration mechanism
	Support of reconfiguration mechanism
	Support of reconfiguration mechanism

	Multi-vendor support
	OAM interfaces are mainly involved
	No involvement of OAM interfaces
	No involvement of OAM interfaces
	OAM interfaces are involved
	OAM interfaces are involved

	Scalability
	The OAM entity concentrates all the decision and the load information exchanges
	The decision and the load information exchanges are distributed among nodes
	The decision and the load information exchanges are distributed among nodes
	The decision is centralized but the load information exchanges are distributed among nodes
	The decision is centralized but the load information exchanges are distributed among nodes

	Load distribution between eNodeB
	Not supported
	Not supported
	Supported
	Not supported
	Supported


Table 1 Comparison table between alternative solutions
4. Conclusions and proposals
The exchange of load information over OAM interfaces for control or optimization reasons is considered as inappropriate as it may imply a large number of messages to be conveyed over these interfaces. However, this should not prevent the collection of load and usage data out of counters for reporting and long term statistics in the OAM.

In addition, the support of cell load information over the X2 interface could be useful for other purposes (handover mechanism, interference control…).

Proposal 1: Cell load information is conveyed between eNB over the X2 interface.

Load balancing addresses both congestion limitation and load distribution issues. If load balancing targets congestion situation only, then load information exchange triggered on event is sufficient. On the contrary, if load distribution is targeted, then periodic load information exchange is more appropriate.

Proposal 2: Cell load information can be reported periodically or on event, depending on operator's need.
As implementation of cell reselection/handover parameters reconfiguration mechanism in eNBs is not considered as a major burden, it is thought that this mechanism should be distributed amongst eNBs rather than being centralized in the OAM entity. 
Proposal 3: Decision to perform cell reselection/handover parameters reconfiguration shall be taken in the eNB. 

The co-signing companies propose RAN3 to agree on proposals 1, 2 and 3 and would be pleased to draft corresponding CR to update annex X of LTE Stage2 accordingly.
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