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1 Introduction
In the email discussion [1] a number of cases in which UE may be able to skip reading system information were discussed. 
As a result, the following agreements were made [2]
Agreements
- Indicate in MIB whether there has been or not a system information change for a certain period of time. It is FFS how such period of time is provided.

- The indication in MIB is provided with 1 bit.

- The indication for EAB is FFS.

The indication in MIB can be used by UEs which have stored valid system information for the cell (i.e. validated within the past 24 hours), either after long DRX / re-connecting to the same cell, or after storing the system information and returning to that cell via cell reselection. 

In this paper we address the 2 FFS listed above. 
2 Discussion
Validity Time
It is currently possible for UEs to store or cache the system information received on a cell, even after the UE reselects away. This system information remains valid for 24 hours, after which the UE must delete and reacquire the system information. The validity is verified when the UE receives SIB1 and compares the value TAG of the stored SI and that of the current SIB1. 
The natural approach, therefore, would be to make the most of the existing 24-hour validity time of stored system information. The legacy UE checks the value TAG in SIB1-BR and compares to the value TAG associated with the stored system information. If this check is done before 24 hours of the previous check, then the UE may reset the validity time and avoid reading the other SIBs. The 24 hour validity exists to cope with the rare case that the UE has not checked for over 24 hours, and the network has updated the SIBs multiple times such as the value TAG has been re-used. For robustness, the UE always deletes stored system information if 24 hours pass without verifying the validity.

Most of the time, the system information is not updated at all and this is where the benefit of the new indication is – since the SIBs have not been updated, the UE may avoid reading them. This means that most of the time the “skip SIB1-BR” indication can be set to true and the UE may skip checking SIB1-BR. 

In case the system information is updated, then we see no problem with the network being unable to set the bit for 24 hours. This means that UEs will revert to legacy behavior, and check SIB1-BR for SIB validity. UEs will have to acquire the new system information once, and then check SIB1-BR on subsequent attempts as long as the “skip SIB1-BR” indication is not set. As mentioned already, this is because SIB update is a relatively rare event and we don’t see much additional benefit from introducing additional complexity to define any new validity conditions based on e.g. SFN or any other condition. The specification can simply define the UE behavior in case the bit is set, and the existing 24 hour validity period applies, and the legacy behavior is used if the bit is not set (see [3])

Proposal 1: No new time period or validity handling needs to be specified. The UE can simply skip SIB1-BR if the following 2 conditions are met:

· UE has valid stored system information for that cell (valid according to the existing 24 hour timer)
· MIB bit is set.

Further, in order to maximize the benefit of skipping SIB1-BR while system information has not changed for at least 24 hours, checking the MIB bit and skipping value TAG checking should be sufficient to reset the 24-hour system information validity timer. 
A UE with valid system information knows that its stored system information was validated within the past 24 hours due to the requirement that UE shall delete it if not. The new MIB indicates the SI has not changed for at least 24 hours. These 2 conditions together confirm that the value TAG has not changed since the last validity check and so the 24-hour validity timer can be reset because if there is any subsequent SIB change then the network will not set the bit for 24 hours. The UE will then either check SIB1-BR within those 24 hours, perform value TAG checking and acquire the updated system information due to the MIB bit not being set, or the UE will any delete the stored system information after 24 hours, ensuring any SI update will be detected upon next attempting to read MIB.
Proposal 2: A new condition for confirming the system information is valid is added - when the UE uses the MIB bit to skip SIB1-BR reading (i.e. stored system information is valid for 24 hours after the 2 conditions in proposal 1 are met)

EAB

It is FFS whether an additional indication for EAB is added. For NB-IOT, the MIB indicates whether barring is on or off. It is beneficial in this case because EAB system information (SIB14) can be scheduled in SIB1-NB even though it is not currently being set. The UE can store the scheduling information for SIB14 and then read it only if the MIB indicates that barring is on.

The LTE case is specified as follows (from [4])

1>
if the UE is EAB capable:

2>
when the UE does not have stored a valid version of SystemInformationBlockType14 upon entering RRC_IDLE, or when the UE acquires SystemInformationBlockType1 following EAB parameters change notification, or upon entering a cell during RRC_IDLE, or before establishing an RRC connection if using eDRX with DRX cycle longer than the modification period:

3>
if schedulingInfoList indicates that SystemInformationBlockType14 is present:

4>
start acquiring SystemInformationBlockType14 immediately;

3>
else:

4>
discard SystemInformationBlockType14, if previously received;

NOTE 4:
EAB capable UEs start acquiring SystemInformationBlockType14 as described above even when systemInfoValueTag in SystemInformationBlockType1 has not changed.

NOTE 5:
EAB capable UEs maintain an up to date SystemInformationBlockType14 in RRC_IDLE.

For the LTE case, whether EAB is on or off is implicitly indicated by the presence of SIB14 in the SIB1-BR scheduling information. Most of the time EAB is not scheduled in SIB1, to avoid UEs with longer DRX than the system information modification period from having to read SIB14 every time before access (see highlighted text above). This means that in order not to impact legacy UEs with eDRX, SIB14 should not be provided in SIB1-BR scheduling information while EAB is off. A UE, which is subject to EAB, must always check SIB1-BR when EAB is on, and read SIB14 when included in SIB1-BR. Therefore, the baseline should be that the new bit already agreed for MIB is used also in the case of EAB change.

It may be argued that, since EAB may be updated frequently while “on” and an additional bit allows UEs not subject to EAB to avoid checking SIB1-BR while it is being updated. However, similar to update or other SIBs, the EAB should be used rarely, and should not normally appear in SIB1-BR scheduling, as it is intended for the abnormal case. Therefore, most of the time the bit in MIB can be set, and UEs can avoid SIB1-BR reading. The times that UEs need to use the legacy behavior of checking SIB1-BR even if they are not subject to EAB should be relatively rare. We do not see enough extra benefit in defining special conditions or an additional bit for EAB, since MIB bits are precious and the additional benefit is small compared to the benefit already provided by the single bit.
Proposal 3: No additional bit is added for EAB, and the already agreed bit is also used to indicate EAB has or has not changed. 
3 Conclusion
In this paper we address the FFS points for SIB1-BR skipping using an indication in MIB, and make the following proposals.

Proposal 1: No new time period or validity handling needs to be specified. The UE can simply skip SIB1-BR if the following 2 conditions are met:

· UE has valid stored system information for that cell (valid according to the existing 24 hour timer)

· MIB bit is set.

Proposal 2: A new condition for confirming the system information is valid is added - when the UE uses the MIB bit to skip SIB1-BR reading (i.e. stored system information is valid for 24 hours after the 2 conditions in proposal 1 are met)

Proposal 3: No additional bit is added for EAB, and the already agreed bit is also used to indicate EAB has or has not changed. 
A draft CR is provided in [3] to illustrate the changes necessary to support the above proposals.
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