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1 Introduction
During last RAN2 meetings, the system information (SI) update mechanism for EAB info in LTE has been discussed.  In this contribution, we evaluate two main alternatives and suggest a way forward in the matter.
2 Discussion
Two main alternatives for SI update mechanism discussed in RAN2#77 and email discussion 76#36 were:
“Paging based update”:  the UE is informed of an EAB SIB update with a paging indication, after which, the UE will read the EAB information from SI. The exact timing of reading is FFS.
“Mandate reading”: the UE is always required to read the EAB SIB prior to access. 

Performance aspects of these two alternatives are discussed in the following.
Alleviation of barring

When barring is alleviated, i.e, the UEs are allowed to access again after overload situation, it should be make sure that new overload situation is not caused.  
In ”paging based update”, the alleviation of barring happens gradually as the UEs are paged at different paging occasions. 

In “mandate reading”, concentration of accesses is likely to happen even only 10% of the UEs are allowed to access at the time.  The severity of the access concentration depends on the mechanism how the UE finds out that the EAB SIB has changed and triggers higher layers to retry the connection. In the worst case, the access concentration is similar to the normal system information update procedure, where all unbarred UEs perform an access attempt at the same time. Simulations showing bad performance due to access concentration were presented in [1] and [2]. 

It has been argued that differences in UE NAS implementation would spread accesses automatically in “mandate reading” scheme. However, there are no specified NAS back-off timers, and thus no guarantees that the UEs would not access immediately when barring status changes. Furthermore, the devices causing overload could be from the same vendor, performing the same action, and running the same application. Consequently, NAS level operation might also be identical and cause repeated overload situations leading to repeated network failures.

Observation 1
“Mandate reading” may lead to new overload situations when barring is alleviated.

Impact on H2H users and normal MTC operation

“Paging based update” causes impacts on H2H users by reserving PDCCH resources to paging when EAB is taken into use and the content is updated. Also, all UEs will need to decode the paging message. However, all UEs will anyway need to wake up and monitor PDCCH at their paging occasion, so the additional cost due to paging message reception on PDSCH is negligible. 
On the other hand, with “mandate reading”, UEs are forced to always wait for the latest SIB1 or EAB SIB before accessing, which in turn always causes concentration of accesses even when EAB is not broadcasted or deployed. This concentration is illustrated in the figure below, where the natural random spread of access arrivals is broken. Access concentration will degrade the performance of all UEs in the system due to increased probability of RACH collisions.

[image: image1]
Observation 2
“Mandate reading” causes concentration of accesses at all times, even when EAB feature is not used in the network. 

UE battery saving aspects
In “paging based update”, the UE may go to sleep in between paging occasions, whenever the paging message does not indicate a change in the EAB that the UE should read. However, the UE will need to read the EAB SIB even when information regarding other access classes or PLMNs only is changed. 
With “mandate reading”, estimating energy consumption is more difficult, since the UE cannot predict when the network might change the EAB settings. If the UE wants to access as soon as possible, it needs to wake up to read all instances of the EAB information in order to keep track of when it is allowed to access. “Mandate reading” increases energy consumption slightly also in the case when EAB is not used since the UE needs to read SIB1 always before access to find out if EAB SIB is present.
Fast start of barring

With “paging based update”, the barring takes effect gradually, as UEs are informed through paging about turning EAB on. 

In “mandate reading”, the barring takes effect immediately, as UEs are required to acquire the latest EAB information prior to access. 

3 Conclusions

In this paper, we discussed the SI update mechanism for LTE. Some observations were made, namely:
Observation 1
“Mandate reading” may lead to new overload situations when barring is alleviated.
Observation 2
“Mandate reading” causes concentration of accesses at all times, even when EAB feature is not used in the network. 
It should also be highlighted that for UMTS, paging based solution was agreed already in RAN2#76.  Based on performance analysis and a desire to maintain similarity between both technologies, we propose RAN2 to agree to the following proposal:
Proposal 1 Select “paging based update” for EAB SIB update procedure in LTE.
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   Rel-10 behavior				”Mandate reading” behavior, when EAB not used
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