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1. Introduction

Several SON use-cases have already been agreed in [1]. The set of agreed use-cases does not include the optimization of Tracking Areas. This document proposes this additional SON use-case which can help reduce OPEX costs in LTE networks.
2. Considerations on TAs optimization
The LTE Tracking Area (TA) concept is shown Figure 1 and its different aspects are described in [1] [2] [3]. The key agreements so far are:
· TAs do not overlap i.e. every cell broadcast an unique TAID

· An eNB can serve cells belonging to different TAs

· Network can register the UE to multiple TAs (multi-TA concept)
In particular, the multi-TA concept was introduced to avoid ping-pongs at the boundary between TAs or at the system boundary (i.e. boundary between two RATs) and thus save UE battery life.
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Figure 1: Tracking Areas in LTE
TAs planning is essentially a trade-off between UE standby time and paging load in the network. The paging load depends on the size of the TAs and on the number of TAs per UE in case of multiple TAs registration. The UE standby time is instead a function of the number of Tracking Area Updates (TAUs) performed by the UE.

For instance, UE battery life could be improved by using large TAs in case of high-speed UEs or multiple TA registrations in case of UEs at the boundary of two TAs or at the edge of the LTE system. On the other hand, large TAs or multiple registrations will increase the paging load in the network which is undesirable. 
Today TAs are manually configured with a static planning approach. This approach is obviously not well suited for adapting TAs as network conditions change. The goal of the proposed SON use-case is to automate the optimization of TAs in varying network conditions, and thus reduce OPEX costs. Examples of scenarios where adaptation of TAs is beneficial:

· eNBs attaching/detaching the network; 
· Change in user-distribution or speed

For instance the network may try to place the TA boundaries in areas with low user distribution. In this case, boundaries may have to be adapted over time based on change in user distribution. 
Based on the above discussion, the possible inputs for TAs optimization function are:
· Insertion/removal of eNBs, with possibly some information on the eNB location and/or its neighboring relationships
· Frequency and location of TAUs
· Frequency of pages
· UE speed stats
· UE location stats
3. Text proposal

The following text proposal for [1]
6.21.5.n Tracking Area Optimization
Description

Tracking Areas (TAs) planning is essentially a trade-off between UE standby time and paging load in the network. The paging load depends on the size of the TAs and on the number of TAs per UE in case of multiple TAs registration. The UE standby time is instead a function of the number of Tracking Area Updates (TAUs) performed by the UE.

For instance, UE battery life could be improved by using large TAs in case of high-speed UEs or multiple TA registrations in case of UEs at the boundary of two TAs or at the edge of the LTE system. On the other hand, large TAs or multiple registrations will increase the paging load in the network which is undesirable. 

Today TAs are manually configured with a static planning approach. This approach is obviously not well suited for adapting TAs as network conditions change. The goal of the proposed SON use-case is to automate the optimization of TAs in varying network conditions, and thus reduce OPEX costs. Examples of scenarios where adaptation of TAs is beneficial:

· eNBs attaching/detaching the network.

· Change in user-distribution or speed
Objective

To automate the optimization of TAs in varying network conditions
(Functionality)

<TBC>

Scheduling (Triggers)
The triggers for tracking area optimzaiton are

· Insertion/removal of eNBs
· Change in user-distribution or speed
Input source

Possible inputs for the TAs optimization function are:

· Insertion/removal of eNBs, with possibly some information on the eNB location and/or its neighboring relationships
· Frequency and location of TAUs
· Frequency of pages
· UE speed stats
· UE location stats
Actions

<TBC>

Expected results

<TBC>

Measurements / parameters to be standardised

<TBC>

Architectural aspects

Impact on the SON architecture
Example (Informative description): 

Practical example

4. Conclusion

It is proposed to agree on the addition of a new SON use case: Tracking Area Optimization.
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