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1
Introduction

In RAN2#76, a concern was raised in the discussion on the delay due to the existing ACB information modification mechanism in LTE to a sudden surge in access attempts by many UEs and as a result it was agreed that a new SIB modification procedure would be needed.. 
In this contribution we discuss the possible ways for notifying UEs EAB information in LTE.
2
Discussion

It’s worth noting that, the agreement in RAN2#76 was based on simulation results which modelled behaviour based on the very extreme case (30,000 UE in system). As pointed out in the last meeting by operators, it’s likely that the situation in a real life deployment will be far less severe. 

Furthermore, it is also worth pointing out that EAB is intended for the abnormal case. As such, it should be applied only in case of overload of the network, and hence we should not expect EAB update to be a frequent event in the network. 

With the above 2 assumptions in mind, one could easily conclude that for the vast majority of scenarios, in fact no special update mechanism is needed. Updating the SIBs using the Rel-8 method should suffice. Although this implies that all UEs in the system should re-acquire system information and that the delay before obtaining all of the information is relatively long – this should not be a problem due to the assumptions above. Hence, we would also like to point out that it should not be “mandatory” for the NW to use any special updating mechanism – or in other words, the Rel-8 mechanism could be used if this is seen suitable for the update scenario (i.e. when SIBs are updated using the Rel-8 mechanism, then any new SIB or EAB extension in an existing SIB should be re-aquired by the UE in the same way as other SIBs)

Proposal 1: If SIBs are updated using the Rel-8 mechanism, then EAB information will be re-acquired by the UE.

In the current LTE ACB, SIB2 is used to broadcast the ACB information to UEs. The parameter for actual modificationPeriodCoeff is calculated as: modificationPeriodCoeff * defaultPagingCycle which could result significant delay to the EAB information if it is included in SIB2 as the way is of ACB. For example, the maximum modification period could be as: 16 x 256 rf = 4096 rf = 40960 ms. 
This delay was regarded to be unacceptable for EAB barring in some cases, especially when there is an extremely high load in the network and/or information needs to be updated frequently, e.g. MTC UEs are sending short period packets during a RAN overload situation. However since EAB is intended for use in the abnormal cases (i.e. RAN overload and CN overload) and an unbearable load in practice could be very rare, we should aim to make any special update mechanism as painless as possible in terms of 

· Network and UE complexity

· UE power consumption for EAB devices

· Isolating impact towards other devices (i.e. should not affect other devices)

In the current system, the indication of ETWS notification is through paging message to alert UE to check ETWS SIB/SIBs. In [1] it specifies that ETWS primary notification and/ or ETWS secondary notification can occur at any point in time. The Paging message is used to inform ETWS capable UEs in RRC_IDLE and UEs in RRC_CONNECTED about presence of an ETWS primary notification and/ or ETWS secondary notification. If the UE receives a Paging message including the etws-Indication, it shall start receiving the ETWS primary notification and/ or ETWS secondary notification according to schedulingInfoList contained in SystemInformationBlockType1.
An ETWS alike fast updating scheme is an option for LTE EAB in release 11. Since the aim of EAB update mechanism is quite different to that of ETWS, we should consider the scheme as such (i.e. overload situation in the network is very different to the threat of life due to natural disaster), and hence the delay issue is not as severe as with ETWS. As long as EAB information can be updated in a suitable amount of time to address the overload use-case, we should also be able to limit the complexity and the impact to UE power consumption for both EAB devices and for other devices in the network. 
2.1
New SIB for LTE EAB 
In an ETWS alike scheme it requires to use a new SIB in BCCH for EAB parameters in order to isolate the impact for other UEs in the system (i.e. it is more straightforward to update the EAB specific information to EAB UEs only if it’s contained in a separate SIB). The EAB parameters are used for UE in RRC idle mode and RRC connected mode. When UE is in RRC-idle mode before a RRC connection, the UE should be able to receive MIB, SIB1 and the new EAB SIB, e.g. SystemInformationBlockType14, where include fields:
1) 10 bits for 10 barring access (agreed); 
2) 2 bits for a,b,c categories (agreed);
3) 6 bits for bitmapping PLMN indication in the first option* or 3 bits for mapping of per PLMN out of 6 PLMNS (broadcast already) in the second option*;  
* Option 1) One EAB information with optimized encoding.. *Option 2) Fully separate EAB information for each PLMN;

The SIB-window size should be the same as other SIBs and the position of the new EAB SIB should be fixed in BCCH. Only that the configuration updating speed of the EAB SIB is different with other SIBs in case it is a fast EAB scheme. 

Proposal 2: A new SIB should be used for EAB in LTE.

Similarly, for UMTS it could be beneficial to use a separate SIB – not only for alignment with GERAN and EUTRAN, but also it allows for non-EAB UEs to ignore the SIB entirely, rather than having to acquire EAB SIB always (which may impact overall SIB reading performance).
Proposal 3: A new SIB should be used for EAB in UMTS.

2.2
ETWS alike Fast Updating Scheme 
Based on the proposals raised by companies in the previous meetings, and during email discussion, the following solutions could be considered as the alternatives for the EAB info update mechanism for LTE. 

a) Not subject to SI modification period +immediately acquire the EAB info upon the reception of EAB info update indication in paging ( ETWS-like)
b) Not subject to SI modification period + always mandate acquiring the EAB info before access

c)  Not subject to SI modification period  +  notification of EAB info update in paging (‘ETWS-like’) + re-acquisition of the EAB info before access only when one or more EAB info update indications have been received.

All of the options do achieve isolation of the EAB update mechanism from other UEs in the system. All of the options also provide a fast mechanism to update EAB information. Hence the differences between the options are limited really to complexity, efficiency, and UE power consumption impact (for EAB UEs). 

Option b is the simplest solution, since it does not involve any paging from the network, when EAB information is update the network can just change the content of SIBs and the EAB UE shall always acquire this before access. The main drawback with the option is that EAB UE shall always acquire all the SIBs for every access attempt. In case a particular device needs to access the network relatively frequently (e.g. several times a day) then mandating SIB reading for every access just in case the abnormal case happens is rather inefficient and results in far greater UE power consumption than is desirable (for example if EAB is applied 1% of the time, then 99 access attempts out of 100 incur unnecessary SIB reading – if the information sent to the network is small, and connection time short, then SIB reading may account for the majority of all UE power consumption, which is not acceptable). Also, this means that the access will always be delayed in order to read the EAB SIBs. 
Option a does address this main concern, with some additional complexity in the UE and NW (i.e. using paging to inform the UE that EAB information should be updated). The main benefit of this solution is that the SIBs will only be re-acquired when the EAB information is updated. 
In our view solution c) is the most efficient solution of the 3 and is close to an ETWS alike scheme. The unnecessary reading of SIBs is limited even further compared to solution a, with only a small amount of additional complexity. However, there are still several cases where the UE needs to re-acquire SIBs unnecessarily. For example, if EAB is applied, and then removed, then a UE performing access afterwards needs to re-acquire SIBs even though it never needs to apply EAB at all. Hence, we should consider further improvements to this scheme.

In fact, in order to address complexity we could consider use of MIB for updating notification of EAB. If using MIB then we can avoid the additional complexity in the NW and UE due to sending paging indications, and in fact can be made very close to option b in terms of complexity. The drawback is that the UE needs to check at least MIB on every access attempt, but this is far more acceptable than option b (reading all SIBs every time). Also the delay is slightly longer than using paging - the updating is synchronized with MIB updating cycles, e.g., in 40 ms periodicity the minimum. There would be up to 40 ms delay before accessing due to UE having to acquire MIB, however this could be acceptable in order to limit the complexity as the delay is relatively small compared to reading SIB1 and/or EAB SIB. 
If the indication is sent in paging message, the UE only acts when receiving a paging message. The drawback of updating based on a paging is that when the information is updated frequently, the UE may need to re-acquire the EAB SIB(s) more often.  
The MIB or paging could include an indication to indicate whether EAB is on or off. This way, we can avoid unnecessary re-acquisition of SIBs in case EAB is not used at the time of access. 

Proposal 4: The EAB update indication to the UE should include whether EAB is on or off.
Proposal 5: The EAB update indication could be in MIB (similar to option b) or in paging (similar to option c). RAN2 should consider the relative merits and drawbacks of each of those 2 options.
It’s also possible to optimise even further, if we use more than 1 bit on/off indication – we could for example use an indication to use a previously stored barring configuration , or to re-acquire EAB SIB.  
For example,

00 = No EAB barring; discard stored EAB info

10 = EAB baring is On, no EAB Update, use previous read EAB info

11 = EAB barring is on, read new EAB SIB info

 This option could be useful if the particular NW will always use the same barring configuration and just switch on or off. The UE in this case never (or at least rarely) needs to re-acquire SIBs, it just needs to know whether barring is on or off and can apply the information read during normal SIB acquisition. There is still the possibility to indicate a complete re-acquisition of EAB information if needed.

It could also be possible to provide a number of default barring configurations. For example we could achieve 50 % or 100% barring without re-aquiring the EAB SIB. 
For example

00 = barring off

01 = access classes 0-4 barred (50 % barring)

10 = access classes 0-9 barred (100 % barring)

11 = re-acquire EAB SIB (complete new configuration can be received)
Proposal 6: Consider whether to use more than 1 bit to indicate to the UE, in addition to whether EAB is on or off, whether to apply EAB based on previously received or default EAB configurations, or to re-acquire EAB SIB.
3
Conclusion

In this contribution, we discussed possible ways for notifying UEs EAB information in LTE. We propose,

Proposal 1: If SIBs are updated using the Rel-8 mechanism, then EAB information will be re-acquired by the UE.

Proposal 2: A new SIB should be used for EAB in LTE.

Proposal 3: A new SIB should be used for EAB in UMTS.

Proposal 4: The EAB update indication to the UE should include whether EAB is on or off.

Proposal 5: The EAB update indication could be in MIB (similar to option b) or in paging (similar to option c). RAN2 should consider the relative merits and drawbacks of each of those 2 options.
Proposal 6: Consider whether to use more than 1 bit to indicate to the UE, in addition to whether EAB is on or off, whether to apply EAB based on previously received or default EAB configurations, or to re-acquire EAB SIB.
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