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1. Introduction

During the last RAN2 meeting, the EAB information update procedure was discussed, and it was agreed that the normal update mechanism is not sufficient, at least for LTE. The detailed mechanism was considered FFS. 
In this contribution, we will analyze and compare the different EAB update solutions under discussion so far [1], providing our preference. In order to evaluate the EAB update mechanisms, where to carry the EAB information will be discussed first.  
2. Where to carry the EAB information
There are basically two options to carry the EAB information:
· Option 1: Carry the EAB information in an existing SIB

Considering that the EAB information may change frequently and may have a relatively big size, it is impossible to carry the EAB information in MIB and SIB1.
Regarding SIBs other than S10, SIB11 and SIB12, they follow the normal System Information update procedure, which is subject to the SI modification period. The constraint to respect the SI modification period is not compatible with the EAB requirement. So allowing EAB information changes within a repetition period seems the only possibility. This means that part of the content (i.e. the EAB info) of a SIB x could be changed during a SI modification period.
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However, legacy UEs would continue to receive the existing SIB x, and these UEs may exploit the HARQ process and combine a new transmission with the data in the soft buffer if the data was not successfully decoded in one SI modification period. This means that legacy UEs might be impacted when the EAB information carried in an existing SIB is changed, not respecting the SI modification period. This would lead to a serious backward compatibility problem.
· Option 2: Carry the EAB information in a new dedicated SIB

If the EAB information is carried in a new dedicated SIB, then the EAB information update may not be subject to the SI modification period, fulfilling the EAB requirements and avoiding impacts to legacy UEs.
Proposal 1: Carry the EAB information in a new dedicated SIB
3. Comparison of EAB information update procedure
An email discussion after RAN2#76is has addressed the details of the information update procedure for EAB. Three solutions have been discussed. 
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.

The main idea of solution c) is to achieve the same performance of solution a), but ensuring that EAB info are re-acquired only when needed, thus minimizing the UE power consumption.
In fact, a) implies that the UE has to acquire the EAB info after each ‘EAB info update’ paging from the network (which can happen multiple times, i.e. whenever EAB parameters are updated), even when it has nothing to transmit. While b) implies that the UE has to re-acquire the EAB info before each access, even if EAB parameters never change. In both cases, this would lead to useless power consumption.

In solution c), ‘UEs configured for EAB’ would initially read the SIB containing the EAB information, if they are informed - by checking SIB1 - that the ‘EAB SIB’ is scheduled by the network (this would be the same as for solution a). But then, even if they receive (possibly multiple) ‘EAB info update’ paging indications, they would not re-acquire the updated EAB info until when this is actually needed, i.e. when they need to perform a random access procedure for a connection request ‘subject to EAB’, and only if they have actually received one or more ‘EAB info update’ indications since the last time they read the EAB info. In other words, in solution c), an ‘EAB info update’ paging would simply raise a ‘read the EAB SIB before access’ flag in the UE, which would continue to be valid until a connection request ‘subject to EAB’ is triggered by NAS and then the EAB SIB is read. The ‘read the EAB SIB before access’ flag would be turned to ON by each new ‘EAB update’ paging indication, and would be turned to OFF only after a reading of the EAB SIB.

To evaluate the potential benefits on solution c) over the other alternatives, some considerations should be taken into account. First of all it seems difficult to make reliable and future-proof assumptions on the frequency of connections requests 'subject to EAB' from a given UE. This might go from ‘once per (several) day(s)’ (e.g. in case of smart meters), down to ‘once per (several) minute(s)’ for other MTC applications. Furthermore, even if EAB was introduced for MTC devices/applications, it seems possible that - depending on SA1/SA2 discussions - in future releases it might be used as a general feature, i.e. not necessarily linked to MTC applications. 
And if the frequency of connections requests 'subject to EAB' cannot be exactly predicted, this also applies to the frequency of change of the EAB parameters. In case of congestion, even if the network will not 'rotate' the barred Access Classes for fairness reasons (although in our understanding this option cannot be precluded and should be taken into account), it is quite likely that - after the overload condition - the network will have to remove the barring in gradual steps (e.g. first enabling one or two Access Classes, then some more and so on) and not with a full on/off approach (i.e. toggling all the AC bits at once). If we then consider that - depending on the outcome of some previous discussions to be continued at RAN2#77 - this process could be independent for different PLMNs sharing the same RAN, in some cases the broadcast EAB parameters could in fact change quite often. This implies that there is a serious risk that UEs subject to EAB will have to read frequent EAB updates even if not needed.

In terms on complexity, solution c) has no real difference with respect to solution a). On the network side the behaviour/complexity would be exactly the same. But also for the UE the tasks would be basically identical:

- The UE should be able to receive the new 'EAB info update' paging

- The UE should be able to read a new SIB (or a new part of an existing SIB) containing the updated EAB parameters. The only difference is that with solution c) this would happen fewer times and only depending on the actual need to transmit something.

Some characteristics, as well as pros and cons of the different alternatives are summarized in the table below.
	
	Solution a)
	Solution b)
	Solution c)

	Paging indication
	A new ‘EAB info update’ indication in paging is required
	No new requirements
	A new ‘EAB info update’ indication in paging is required

	UE behaviour
	Receiving Paging 
	Check the ‘EAB info update’ indication 
	No new requirements
	Check the ‘EAB info update’ indication

	
	After ‘EAB info update’ indication reception
	Read the SIB containing the EAB info at the next occurrence
	No action
	Record the EAB info update indication (raise the ‘read the EAB SIB before access’ flag)

	
	Before access
	Apply EAB check based on the stored EAB info 
	Always read the SIB containing the EAB info (at the next occurrence). 

Then apply the EAB check
	Only if one or more EAB info update indications have been received: read the SIB containing the EAB info (at the next occurrence).  
Then apply the EAB check

	Comparison
	Cons
	Impact on paging.
UE should acquire the EAB info after each ‘EAB info update’ paging even if no access is needed, leading to useless power consumption
	UE should acquire EAB info before each access, even if EAB parameters never change, leading to useless power consumption
	Impact on paging.
Record EAB info update indication

	
	Pros
	UE always has the updated EAB info
	No impact on paging
	EAB info are re-acquired only when needed, minimizing power consumption


The impact of a (ETWS-like) ‘EAB info update’ paging (to avoid the significant UE power consumption due to solution b) seems definitely acceptable, so it is first of all suggested to preclude solution b).

Regarding solutions a), the characteristic to allow quick access to network (because the updated EAB info is always available) seems not important for connections requests ‘subject to EAB’, especially when compared to the expected higher power consumption with respect to solution c).

Proposal 2: Agree solution c) as the EAB information update procedure.
4. Conclusion
In this contribution, we analysed some details of the EAB information update procedure and suggested to agree on the two following proposals:
Proposal 1: Carry the EAB information in a new dedicated SIB
Proposal 2:  Agree solution c) as the EAB information update procedure.
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