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Abstract of the contribution:

This contribution proposes that the solutions of cell reselection can be another alternative to avoid peak signalling load due to excess LA/RA Update signalling.
Introduction and Discussion
Four solutions have been proposed and discussed to solve the problem of excessive LA/RA Update signalling in densely populated areas, i.e. Registration in Densely Populated Area (RED): 

· Alternative1 - Multiple registration area with new registration area (XA)

· Alternative2 - Multiple registration area with current registration area (LA/RA)

· Alternative3 - Random Delay Solution

· Alternative4 - Overlap between registration areas Solution (proposed in conference call)
Alternative1 and 2 introduce the multiple registration area concept into 2G and 3G. However, there exists a "hard" border between different Pools (see [1]) .It is unavoidable that all the UEs within the same train initiate update procedures simultaneously when entering a complete new pool without any optimization. 
Alternative3 proposes a random wait time for the existing RAU/LAU to flatten the peak update load over time. Obviously, this alternative may lead to the risk that the UE is not reachable during the wait time, which can not meet the unambiguous architecture requirement that the solution shall not incur the lack of service.
Alternative4 proposes a cell reselection within overlapping cell area to disperse the UEs into different cells and to spread the updates over a certain period of time. Alternative4 depends on the direction of the movement and focuses on an appropriate selection criterion, i.e. a preferable select indicator by broadcast parameters which indicates UEs to select an appropriate neighbour cell. 
Description

Here another alternative is proposed. Take UMTS as an example. TS25.304 describes that the UE performs cell reselection according to the Cell Reselection criteria. In all cases, the UE shall reselect the new cell, only if the following conditions are met:

-
the new cell is better ranked than the serving cell during a time interval Treselection.

-
more than 1 second has elapsed since the UE camped on the current serving cell.
The cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined by:
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TEMP_OFFSETn applies an offset to the H and R criteria for the duration of PENALTY_TIMEn after a timer Tn has started for that neighbouring cell.

TEMP_OFFSETn and PENALTY_TIMEn are only applicable if the usage of HCS is indicated in system information.
Therefore, if different UE has different criterion, then the UEs in the same train will initiate update location procedure at different time to avoid extreme peak RAU signalling loads.
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Figure1: principle of proposed cell reselection
For example, UE can be divided into several groups; each group has different weight value, which will be added in the criterion Rs or Rn, so that the cell-selection criterion is different.
As is shown in the figure 1, due to the radio propagation characteristic, the neighbour cells will overlap each other more or less. O area is the optimum cell reselect point (the spot will change according to the radio), and A and B are the edge of the overlapping area (out of those area radio may be lost). When UEs in the moving train move from cell1/RA1 to cell2/RA2, they experience the almost same radio condition and should complete cell reselect procedure during the overlapping area. To avoid the simultaneity, UEs in different groups may initiate cell reselection at different location of the overlapping area. For example, as an implementation, some UEs with higher priority can initiate cell reselection and RAU correspondingly at O area and those UEs with lower priority can initiate cell reselect and RAU correspondingly at A or B area. In this way, all UEs may perform RAU dispersedly. After successful cell reselection, due to hysteresis, ping-pong effect occurs just like the normal case. 
Proposal
It is proposed that:

     - The cell reselection solution will be another alternative and added into TR23.880. 
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======================Start of Modification part ==========================
6.X  
Cell reselection Solution - Alternative X

6.X.1 
General

The “Cell reselection” solution is to spread the signalling load by enabling UEs to dispersedly reselect cell according to different criterion.

It is achieved by dividing UEs into several groups with different cell reselection criteria. For instance, UEs are pre-configured with different weight value which will be added to cell reselection criterion.

If different UE has different criterion, then the UEs in the same train will perform cell reselection at different time and accordingly initiate location update procedure at different time, therefore, extreme peak RAU signalling loads is avoided. 
====================End of Modification part ==========================
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Rs = Qmeas,s + Qhysts







Rn = Qmeas,n - Qoffsets,n �- TOn *  (1 – Ln)




















_1009727306.doc


TOn = TEMP_OFFSETn * W(PENALTY_TIMEn – Tn)
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