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Balancing TAU traffic with paging traffic has been identified as an issue in the past.  It has been pointed out as recently as the last meeting, that LTE already offers a solution to the issue of peak activities in TAU, due to crossing borders between tracking areas. The solution consists of basically designing the TAs fairly small, but automatically (i.e. without explicit over-the-air signaling) performing TAU to other (adjacent) TAs. The list of the TA where the UE can be paged is downloaded  into the UE, which can then check against this  list whether to perform TAU or not. The idea is that a configuration with many small TAs will reduce both registration traffic and paging, since a lot of the pages are typically successful in the TA where the previous page has been successfully replied to. While this is true to some extent, the reality is that in a significant number of cases, this is not the situation, and re-paging over very large areas frequently occurs. In other words, the current solution essentially trades paging efficiency for TAU efficiency. Operators with deployments in high density areas may not necessarily prefer this trade, since paging capacity is also at a high premium. 
In general, the decision on how to trade between TAU traffic and paging traffic should NOT be a standards decision but a deployment decision. It is thus very important to offer the operators an additional mechanism that trades the other way, while preserving small TA sizes, which are very efficient for staggered paging. It is intended that operator would be able to use (balance out) both mechanisms in order to be able to optimize they networks in an adaptive fashion.
Performing TAU when a boundary is crossed, not only can create a peak in signaling activity, but also can generate interference above and beyond what is justified for the signaling. That is because the TAU based on border crossing will typically occur when the UE just got into the new cell(belonging to the TA where the UE is not registered yet) , therefore it would likely be near the edge of the cell, and will need to use high power. 
Therefore a good solution will have to solve 2 problems: 
· keep the signaling traffic low, and 
· get UEs to register while the RF is “good”.
To keep the signaling traffic low, only some of the UEs (i.e. not all) will have to perform TAU, which means that, in order to have the entire population of UEs ultimately performing TAU, the TAU should occur staggered in several eNodeB near a border that would normally trigger TAU. To keep the UEs from performing TAU when the UEs are at the edge of the cell (which would generate higher interference), the UEs can selectively perform the TAUs only when the signal quality is good and  before actually crossing the border. This behavior naturally points towards use of probabilistic selection of which UEs will actually perform TAU in a particular eNodeB.
 (see proposals below)

Proposal:
1.  Allow the optional (for eNodeB) inclusion in the SIB of up to (e.g. 3) some maximum number of TAC fields, identifying TAs which may exist in the neighborhood of the serving eNodeB.
2.  If the eNodeB is not very congested (as determined, for example by a high (e.g. 85-90%) value for the access probability factor and/or settings for individual bits for the 10-15 classes), the UEs that do not have the extra TACs on their list of TAs where they are already registered, but with “good signal strength”, will generate a random number and will compare it with some percentage (e.g. 25% ) of  the access probability factor, to decide whether to immediately perform a TAU access or backoff for a random period before attempting again.

Impact: 

· on eNodeB: minimal, as it is an optional and configurable capability.

· on the capacity of the DL: minimal, since the number of extra bits added is small and the extra TACs need to be sent only with some periodicity.
· on the UE: minimal since the UE anyway has to check the level of congestion and the signal strength prior to any access and already has a mechanism for random number generation and backoff before retrial.

It is suggested that RAN2 discusses this solution, refines it and adopts it (or something similar), in addition to the current solution (default registration in several area) in order to enable operators to flexibly configure their networks. 
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