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1 Introduction
This document considers high-level scenarios which may be faced when designing the Tracking Areas, and associated strategies that could be implemented to cope with these scenarios. 

It is questioned whether a straightforward and basic design of the Tracking Areas could be satisfactory in terms of paging (and UE battery power), and if not, what kind of optimization could be considered.  
2 Discussion

2.1 Basic assumptions for Tracking Areas setting

The purpose of Tracking Areas is to limit the number of cells where a LTE_IDLE UE is paged, by statically partitioning cells into Tracking Areas, thus saving radio and E-UTRAN resources. The use of Tracking Areas is efficient when: 

a) the size of Tracking Areas is kept small,
b) only a limited number of UEs are crossing the borders of Tracking Areas. 

Statement a) ensures that the paging load is kept below a reasonable level while statement b) ensures that the signalling overhead due to Tracking Area Updates is kept below a reasonable level. It is clear that conditions a) and b) are somehow competing with each other, and the design of TAs is necessarily a trade-off between both.
So far, two alternatives have been considered to address this trade-off: 
· Assign one or multiple TAs to a UE and broadcast only one TA from a cell (also referred as “Multiple TAs”)
· Assign one TA to the UE and broadcast one or multiple TAs from the cell (also referred as “Overlapping TAs”)

Actually, it can be mentioned that these alternatives have been considered specifically to reduce the resource allocated to the TAs Update, while the problem of paging overloading has been considered as a much less critical issue. 
Following the CT1#45 meeting ([4]), It seems that the concept of “Multiple TAs”  is very likely to be adopted, so we will focus the discussion on this scheme from now on. 

2.2 Straightforward strategy for “Multiple TAs” allocation
In this section we try to describe what a typical straightforward strategy for allocating Tracking Areas to a UE could be, without any specific optimization. 
The typical questions or scenarios that matter when considering the TAs implementation are: 

1) what happens when a roughly stationary UE is at the edge of a TA? 

2) what happens when the UE is moving fast along a highway or railway?
In scenario 1), since the UE is roughly stationary and is at the edge of an existing TA, it may send TA Updates very often. In order to avoid this, a typical implementation of the “Multiple TAs concept” would be for the network to assign to the UE a list of TAs consisting of: 

· the TA including the cell where the UE is currently camped. 

· a number of several TAs including surrounding cells. 

Thus, if the UE remains in the same state, it should not perform any TA Updates. It is assumed that this TA assignment would be performed by the MME that should have some knowledge about the network topology. 
In scenario 2), the reasons are different, but again the UE will also have to send TA Updates very often. In this case, to avoid this, a typical implementation of the “Multiple TAs concept” would be for the network to assign to the UE a list of TAs consisting of: 
· TAs that span over a long distance along the highway or railway. 

Thus, the UE travelling along this railway should not perform TA Update for a long time. 
From scenarios 1) and 2), the following observation can be made:

Observation: The typical Multiple TA implementation would probably lead to a “generous” allocation of TAs to the UE (i.e. many elements in the TA list assigned to a UE, and/or on a wide TAs i.e. including many cells). 
2.3 Need for an optimized approach? 

In order to contact the UE, the network will page it in all the assigned TAs, and use radio resources accordingly. The resource usage will be all the more significant as the TAs are many and large, for the same result.
Paging load increase can negatively impact not only the NW resources, but also the UE power saving, because it may have to listen to many paging messages not intended to it. 

If we consider the observation made above stating that typical implementation of the “Multiple TAs” concept could easily lead to “generous” TAs assignment, it is legitimate to raise the following question:  
Open question: - the paging overloading was so far considered as a minor issue, but is it still the case when practical implementation use-case are considered?
The answer to this question is not clear yet. It may turn out that paging increase is really an issue. If it is the case, Several documents ([1] [2] [3]) previously proposed to optimize the allocation of TA(s) to the UE by making use of some assistance from the UE – typically the UE would report to the NW that it is stationary and a corresponding restricted TA would then be assigned to the UE. 

But it may also turn out that the paging overload is not a critical issue. For example, it is a known fact that in current systems the load of paging channels is really not a issue, so that a load increase (to a reasonable extent) would also not be an issue. In this case it is probably better to avoid implementing unneeded optimization mechanisms such as flexible / UE assisted TA assignment. 
3 Conclusion 

From the above discussion, it is suggested optimization mechanisms such as UE reporting-based tracking areas assignment should be considered once RAN2 (and particularly operators) has identified a real need to alleviate the additional paging overloading that may occur in some practical cases of TA implementation. 
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