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1 Introduction 
At RAN2 #74 meeting it was agreed to specify “BCCH broadcast EAB information”. Based on this agreement, the eNodeB could use the SIB messages to broadcast the EAB information, but how to update the EAB information still remains an open issue. In the previous meeting, some solutions related to EAB information update were proposed, but it was finally agreed to postpone the discussion and the decision to the WI phase.
In this contribution, we analyze some possible solutions related to this issue and provide our considerations and suggestions based on the analysis. Note that the following investigation focuses mainly on LTE; however it is believed that the conclusions are generic and apply to UMTS as well.
2 Discussion
2.1 Need for a fast EAB update method 
In the current LTE specification, the change of most system information parameters only occurs at specific radio frames, i.e. the concept of a modification period is used. When the network changes the system information, it first notifies the UEs about this change, and this could be done throughout a modification period. In the subsequent modification period, the network transmits the updated system information and the UEs can receive the updated one.
Since the modification period can be configured in a range from 640ms to 10.24s, there may be a significant delay before the updated system information is applied, and the UEs would perform the random access procedure during this time according to the old system information parameters. With the current system information modification mechanism it would then be difficult for the access network to quickly cut down some abrupt traffic surges, e.g. the scenario described in TR 37.868 in which a large number of UEs configured for EAB arrives in 10s with a Beta arrival distribution.
According to this analysis, the current mechanism to modify the system information based on the modification period may not be suitable, and solutions which ensure that the UEs configured for EAB would obtain the updated EAB parameters fast enough should be introduced. That is to say, a method for a fast update of EAB parameters is necessary.
Proposal 1: A method for a ‘fast EAB update’ is necessary.
2.2 Options and implications for fast EAB update methods 
A fast update of EAB parameters is definitely necessary, since some extreme scenarios indeed exist. For instance there might be a large number of all kinds of UEs which try to attach the network after a power outage. However these kinds of extreme scenarios are rare after all. 
Compared to the extreme scenarios, it is more common that the network load is in a middle or even relatively high level due to the random accesses of the UEs configured for EAB. In these scenarios the UEs configured for EAB initiate the random access procedures in a distributed way, and the access delay and the access success probability of normal UEs are still acceptable or have just begun to worsen. This is for instance the scenario described in TR 37.868 in which a number of UEs configured for EAB arrive in 60s with a uniform arrival distribution. An Extended Access Barring mechanism should also address these more common scenarios, restricting the random accesses of UEs configured for EAB and then protecting the normal UEs and preventing the network from overload situations.
Observation 1: The EAB mechanism should also address more typical (i.e. not-abrupt-overload) scenarios, to maintain a sufficient load margin for normal UEs and to protect the network from potential overload.
If a fast EAB update mechanism is introduced, it should be ensured that it could also work well in more typical overload scenarios.

Table 1 below presents a brief analysis – with a focus on a typical load scenario - for the five different solutions proposed for fast EAB update in the previous meetings:
Alternative 1: 
Define a new SIB; the SIB changes without notification but the UE shall read the system information every time before random access initiation.
Alternative 2: 
Define a new SIB and a notification IE in the paging message; if the UE receives a notification to indicate the existence of EAB parameters, it delays its access until the next modification period, and then uses the updated EAB parameters.
Alternative 3: 
Define a new SIB and a notification IE in the paging message; if the UE receives a notification to indicate the existence of EAB parameters, the UE shall apply the new EAB parameters regardless of the modification period, similarly to ETWS.
Alternative 4: 
Define a new SIB and update the SI message via an ETWS-like way, i.e. indicating the SIB change through paging message or SIB1; once the UE detects the indication from paging message or SIB1 it shall read the related system information message.
Alternative 5: 
Define a new SIB and include the notification in RAR (only applicable for LTE):
5.1. The UE shall try to receive a RAR (sent to other UEs) to determine whether EAB is disabled or not (looking at a new bit in RAR). If EAB is disabled, the UE performs the random access procedure normally. If EAB is enabled, the UE acquires the latest EAB information before performing the first preamble transmission; or
5.2. The UE shall assume that the EAB is disabled and transmit a first preamble normally. Then it shall know whether the EAB is disabled or not according to a bit in RAR. If EAB is disabled, the UE performs the random access procedure continuously. If EAB is enabled, the UE interrupts the current random access procedure and acquires the latest EAB information before resuming the Mobile Originating access attempt.
	Alternative 1
	New SIB and UE behavior need to be defined;

Reading SI message every time before RA may cause more power consumption;
Reading SI message every time before RA may cause the UEs configured for EAB to perform their RA more concentrated in time even when their initial access attempts were randomly distributed. In non congested scenarios there would be unnecessary large delays for UEs configured for EAB.

	Alternative 2
	New SIB and UE behavior need to be defined;

Delay to the next modification may cause the UEs configured for EAB to perform their RA more concentrated in time even when their initial access attempts were randomly distributed. In non congested scenarios there would be unnecessary large delays for UEs configured for EAB.

	Alternative 3
	New SIB and UE behavior need to be defined;

Paging is used to notify the existence of EAB parameters; this would cause significant paging overload if the EAB parameters need to change somewhat frequently.

	Alternative 4
	New SIB and UE behavior need to be defined;
Totally different way to acquire the EAB configuration than other ACB configuration.

	Alternative 5
	New SIB and UE behavior related to the RA procedure and new RAR structure need to be defined. Only applicable for LTE


Table 1: Analysis of the 5 alternatives (in a typical load scenario)
From Table 1 it is evident that some fast EAB update alternatives have some specific complexity issues, however all of them have some sort of drawbacks in non congested scenarios / typical load scenarios. In conclusion, these fast EAB update solutions may not be suitable for the non-extreme overload scenarios. 
Observation 2: ‘Fast EAB update’ solutions may not be suitable for the non-extreme overload scenarios.
In typical load scenarios, a number of UEs configured for EAB are usually distributed in a relative long period so that the middle or relatively high network load can last for a long time without leading to congestion. It seems therefore unnecessary to always change the EAB parameters with a ‘fast EAB update’ solution and the current system information update mechanism based on the modification period would be enough.
Observation 3: The current system information update mechanism based on the modification period is enough for typical load scenarios.
2.3 ‘Normal EAB update’ and ‘fast EAB update’ modes
Although it is unnecessary to use fast EAB update solutions in typical load scenarios, they are indeed needed for some extreme scenarios. For the typical load scenarios, a mechanism based on the modification period could then be used, while for extreme overload scenarios, fast EAB update solutions could be used. 
Proposal 2: two EAB update modes could be defined: ‘normal EAB update’ (where the update of the SIB carrying the EAB parameters is based on the current system information update mechanism) and ‘fast EAB update’ (where the update of the EAB parameters is performed with one of the alternatives described in Section 2.2). 

There should be transitions between these two EAB modes, and the transitions should be in charge of the network, based on the load conditions. For instance, when the network is overloaded / the overload level is continuously increasing, the network could trigger a transition from the ‘normal EAB update’ to the ‘fast EAB update mode’, and indicate this to the UEs configured for EAB, e.g. through paging message, or SIB1 with a new IE.
Proposal 3: the network could trigger a transition from the ‘normal EAB update’ to the ‘fast EAB update mode’ (and vice versa), e.g. through paging message or SIB1.
3 Conclusion 
Considering the possible EAB update mechanisms and the different scenarios, we derived the following observations:
Observation 1: The EAB mechanism should also address more typical (i.e. not-abrupt-overload) scenarios, to maintain a sufficient load margin for normal UEs and to protect the network from potential overload.
Observation 2: ‘Fast EAB update’ solutions may not be suitable for the non-extreme overload scenarios.
Observation 3: The current system information update mechanism based on the modification period is enough for typical load scenarios.

Based on these observations, we made the following proposals:
Proposal 1: A method for a ‘fast EAB update’ is necessary.
Proposal 2: two EAB update modes could be defined: ‘normal EAB update’ (where the update of the SIB carrying the EAB parameters is based on the current system information update mechanism) and ‘fast EAB update’ (where the update of the EAB parameters is performed with one of the alternatives described in Section 2.2). 

Proposal 3: the network could trigger a transition from the ‘normal EAB update’ to the ‘fast EAB update mode’ (and vice versa), e.g. through paging message or SIB1.
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