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1
Introduction

At the RAN WG3 #51 meeting, several tracking area concepts were presented, in particular overlapping, hierarchical and velocity based tracking area concepts were discussed. This paper introduces the “Equivalent” tracking area concept, which is currently described in the SA2 TR This concept or similar concept will anyhow be needed in the procedures for signalling-free mobility between URA_PCH and LTE_Idle, avoiding the reuse of the same RAI code space. The same concept of Equivalent Areas could be used for the tracking areas within LTE System.
2
Equivalent Tracking Areas
2.1
General aspects

During the first phase of LTE rollout, as it was with the UTRAN, the frequency of change between the LTE and other RATs is likely to be high. The signalling caused by these transitions lead to unnecessary network load and additional UE power consumption, and therefore needs to be reduced. 

As the LTE/SAE design is based on a flexed interface to the core network, there should not be the need to have hard Routing Area boundaries due to physical constraints. There are also the inherent issues with Hard Routeing Area boundaries are:

· That it is possible that many UEs are completing TA updates at the same time; and 

· Also there are issues with ping pong when a UE is spending much time near a hard boundary.

And these issues should be addressed when selecting of the concept for the LTE mobility. 
2.2
Equivalent tracking area concept
2.2.1         Inter System
In the SA2 TR, one of the concepts to handle the signalling free mobility between LTE and UTRAN relies allocating the UE a Tracking Area in LTE and a Routeing Area in UTRAN which were equivalent. This would mean that the network would know that an idle mode UE (or a UE in URA_PCH) would be contactable in one of the Areas assigned, and therefore would page across both areas when needed.
A benefit of the equivalent mobility area concept over the Shared Routeing Area concept (also described in SA2 TR) is that restrictions due to roaming or based on user subscription can be handled easier. If the subscription of a specific UE does not allow the UE to access 3G coverage, the UE would not be allocated an equivalent RA in the 3G coverage. If the cells of the two systems were in the same Routeing Area then there would be the same issue as there is today in 2G/3G.
Along with the Tracking Area ID and Routeing Area ID the UE is allocated a UE identity (e.g. TMSI or MME-TMSI) in association to the identity. In keeping the UE and Mobility Area Identities for each system separate, it allows the use of a different code space and the size. In this way the Routing Area and Tracking Areas can be kept completely independent of each other. 
2.2.2
Intra LTE

The same solution can easily be reused in the Intra-LTE case, to avoid ping pong issues, by allowing a UE to be allocated a couple of equivalent LTE Tracking Areas. In this case there is not the need to allocate a separate UE identity for each Tracking Area. If the UE is changing cell between Tracking Areas and the Equivalent Tracking Area List allocated to a UE contains both the old and the new Tracking Areas then the UE does not need to inform the MME by triggering of tracking area update procedure. 
When the UE moves to a new cell where the Tracking Area being broadcasted in the system information is not in the list of equivalent TAs stored at the UE, then the UE completes a Tracking Area Update procedure. The MME may then just add the new Tracking Area to the list of Equivalent Tracking Areas allocated to the UE and therefore no additional signalling would be caused when/if the UE returns to the old cell.
2.2.3
Interaction with other Mobility Area concepts
The Equivalent Tracking Area concept could easily be used in conjunction with the overlapping or hierarchical concepts (i.e. the URA like concepts). This solution would allow the MME complete flexibility in the allocation of the mobility area by which the UE is known.
As with the Equivalent Tracking Area concept, the UE is allocated a number of Tracking Area IDs which make up the Mobility Area for the UE. The UE only completes the Tracking Area Update procedure when there none of the Tracking Area IDs being transmitted in the system Information of the serving cell are in the Equivalent Tracking Area list stored at the UE.
There is a trade off between the number of Tracking Areas stored in the UE, the size of the Tracking Areas and the quantity of paging messages sent on the S1-C interface.
Furthermore it is possible to use periodic tracking/routing area procedure to adapt the number of equivalent Areas.
3
Conclusion

In this contribution we propose the equivalent tracking area concept for use in both intra and inter-System LTE mobility, which addresses the issues with signalling load caused by ping-pong and hard mobility boundaries, and we propose that this be incorporated into the RAN3 TR.
























