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P-CR to TR 23.880v0.1.0: Improvement of Alternative 3
1.
Discussion
A weakness of the proposed Alternative 3 for solving the problem with Registration in Densely-populated areas is the risk of loosing pages due to that paging will continue to be done in the old LA/RA after the UE has entered the new LA/RA and until the delayed LAU/RAU is performed. Another weakness is that the time interval that can be used for the random time needs to be rather short in order not to increase this risk of loosing pages too much. 

A way to avoid these weaknesses is to increase the paging area for the UE to always include cells not only from the current LA/RA, but also cells from those neighbouring LAs/RAs to which delayed LAU/RAU can be performed. In that way, it will be possible to page the UE also during the time between entering the new LA/RA and the time when the LAU/RAU is performed. The time interval can then also be increased from just a few seconds to maybe a few minutes (can be made configurable per LA/RA border).
2.
Proposal

It is proposed that chapter 6.3.1 in TR 23.880 is updated as indicated below:

--------------------- Begin of Changes ------------------------------------
6.3  
Random Delay Solution - Alternative 3
6.3.1 
General

The “Random Wait” solution is based on the idea to spread the load on the signalling channels by introducing a random delay timer before the LA/RA signalling is performed.

This random delay could be done by either adding a random time before the actual idle mode cell reselection is performed, or by adding a random time after a new cell has been selected, but before the Updating procedure is started. The later would imply that there could be an increase in the number of page repetitions made in the network while the RAN will page the UE in the old cell during the random time. Note however that a page would only be missed by the UE in the case where a terminating call is incoming during the random waiting time in the UE, the increase in page repetition should thus be minor since the random waiting time should be set to a relatively low value.

If the negative impacts seen from delaying the idle mode cell reselection or the initiation of the Updating procedures are seen as to extensive, it would be possible to initiate the random timer in the UE only at LA/RA boarders. This could be done by e.g. adding information to Broadcast System Information that would instruct the UE to add the random time only at certain cell boarders.
If the risk to lose a page during the random wait time is seen as too big and/or the possible time interval to use for the random time timer is seen as too short, this can be improved by increasing the paging area for a UE to include not only cells within the current LA/RA, but also cells in those neighbouring LAs/RAs to which delayed LAU/RAU can be performed.
Note: The increased paging area can not reach outside an MSC/SGSN pools area.
The method of delaying the Updating procedure with a randomly selected time would imply minor impacts to the UE and optionally minor impacts to the RAN (if additional global pages should be minimized).

Editors Note: Check the existing mechanisms for time dispersion of registration traffic e.g. the 24.008 back off mechanism. It should also be investigated if the existing parameters can be used to achieve similar functionality as the random delay.
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