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Abstract of the contribution:

This contribution proposes that 3 different solutions should be included in the study on avoiding peak signalling load due to excess LA/RA Update signalling).
Introduction and Discussion
A new work item called Registration in Densely Populated Area (RED) was agreed at SA2#59. The work item is intending to deal with the problem of excess signalling in densely populated areas when e.g. UEs on a train is moving between cells located in different Location Areas.
The  eXtended Area (XA) solution presented by NTT DoCoMo at SA2#59 basically copies the TA List concept in LTE and applies it on a new area concept (XA’s) in 2G/3G. This means that the 2G/3G system would keep the existing LA/RA structure in addition to the XA structure and the XA would be used when both the Network and the UE supports the XA’s.

Another way to implement the TA List concept on 2G/3G is to apply the concept directly on the existing LA/RA structure and hence allow registration/paging in a set (list) or LA’s and RA’s. There is hence no new area structure in 2G/3G but instead the LA/RA structure in the networks would need to be adapted.
Both solutions outlined above works equally well when a majority of the terminals in the NW supports the “area list” concept. The main difference is the implication on the Network during the transition phase towards “List” support.
Ericsson assumes that both solutions above will be a part of the RED study. Ericsson would in addition propos that a 3rd solution is added to the study. This 3rd alternative is based on the idea to delay the Updating procedure randomly in the UE and hence solve the original problem with extreme peak loads in the LA/RA Update signalling
Description
The basic idea of the “Random Wait” solution is 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.

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).

Proposal
It’s proposed to add the Random Delay Solution into the RED TR.
6.x
Random Delay Solution - Alternative x

6.x.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.

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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