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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 propose a further enhancement that allows the UE to avoid reading the MIB after cell reselection.

Differences compared to R2-1711217:

· Updated to take into account the latest agreements

· Removed proposal related to MIB indication (Previously was proposal 1).

· Clarify the text explaining proposals 1, 2, 3 (Previously were proposals 2, 3, 4)

· Proposals 4 and 5 added

2 Discussion
Stored system information

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. 
Skip MIB upon handover

RAN1#88, RAN1 agreed to introduce a new field in the handover message that signals that the offset between source cell and destination cell is less than 153600Ts. If the source cell indicates the SFN difference is less than 153600Ts, then the UE will consider the SFNs in source cell and destination cell are the same. Thus, the UE will skip MIB message reading from the destination cell. The indication is introduced for RRC_CONNECTED mode in handover command. Then the UE may never read MIB in case of no change in MIB.
Skip MIB upon cell reselection

Similarly, when UEs in RRC_IDLE move from one cell to another cell, if the first cell indicates the SFN difference between the two cells is less than 153600Ts and the other contents of MIBs in the old cell and the new cell are the same, then UEs could skip MIB from the new cell. In case of enhanced coverage this does provide some benefit since even MIB can take significant time to read, however, in order for this to be of maximum benefit in RRC_IDLE, the UE needs to be able to skip reading SIB1-BR and other SIBs too, otherwise the UE anyway needs to acquire the system information other than MIB.

Skip SIB1-BR and other SIBs using indication in MIB

It was agreed to introduce a 1 bit indication in MIB so that a UE with valid stored system information can avoid re-reading that system information. Further details are provided in [3].
This can be used not only for the case of long DRX on the same cell, but also for the case where the UE has stored the SI, and is reselecting back to this cell within the 24 hours validity period. 
Skip MIB / SIB1-BR and other SIBs using indication in previous cell

To further enhance cell reselection, skipping of MIB can be indicated for neighbor cells. In addition to the SFN being within a range, and other MIB information being known, the “skip SIB1-BR allowed” condition has to also be met in the new cell in order to be able to skip MIB reading. The only way to know this without obtaining MIB is if the previous cell indicates that status of its neighboring cells.
The indication of “Skip MIB” may be included in the neighbor list in SIB4 the previous cell and would be a cell specific indication. We would assume such operation should be limited to intra-freq only, to limit broadcast overhead and since inter-frequency reselection should be less frequent and is anyway more demanding on the UE power consumption. The “skip MIB” indication can be set only if neighbour cell system information including MIB has not been updated within 24 hours (And neighbor cell MIB does not indicate SIB1-BR has to be read for value tag verification)

UE can then skip MIB, SIB1-BR, and other SI reading of a new cell in case this indication was received by the previous cell, and the UE has a valid (no longer than 24 hours old) version of SI stored from the new cell, from a previous visit.

Proposal 1: Include the possibility to signal per cell “Skip MIB” indication in SIB4, to indicate that UE may skip MIB and SIB reading upon cell reselection if it already has a valid stored version of the MIB and SIBs from that cell.

Finally, there may be cases where MIB can be skipped even if SIB1-BR needs to be checked. For example, if the MIB content (SFN, etc.) does not need to be checked, however there has been a SI change, then the UE could skip MIB reading, but needs to proceed to reading SIB1-BR in order to verify the value TAG and received other SIBs if necessary. It is worth considering whether to have 2 bits (skip MIB, and skip SIB1-BR) in the neighbor list. 

Proposal 2: Consider a 2 bit indication per intra-frequency cell, to separately indicate that the UE may skip reading MIB and skip SIB1-BR. 

As discussed in [3] we do not think it is necessary to specify any timing requirement for how long the eNB or UE considers the indication to be valid – it is enough to re-use the SIB validity time of 24 hours, and specify that the UE can proceed to skip MIB/SIB1-BR/SIBs if it receives the indication and has valid stored system information. This implies the eNB has to keep the indication set for a period of at least 24 hours after changing the SI. The eNB also needs to indicate a change in its own system information by setting its own MIB bit.
Proposal 3: No new timer needs to be defined for the UE or eNB, and the existing SIB validity time of 24 hours is enough to define UE requirements.

As discussed in [3] we think the UE may use this indication to verify that the stored system information is valid and therefore we propose to take this into account

Proposal 4: A new condition for confirming the system information is valid is added - when the UE uses the indication in SIB4 from a previous cell to skip SIB1-BR reading after cell reselection to a new cell.
3 Conclusion
Proposal 1: Include the possibility to signal per cell “Skip MIB” indication in SIB4, to indicate that UE may skip MIB and SIB reading upon cell reselection if it already has a stored version of the MIB and SIBs from that cell.
Proposal 2: Consider a 2 bit indication per intra-frequency cell, to separately indicate that the UE may skip reading MIB and skip SIB1-BR. 
Proposal 3: No new timer needs to be defined for the UE or eNB, and the existing SIB validity time of 24 hours is enough to define UE requirements.
Proposal 4: A new condition for confirming the system information is valid is added - when the UE uses the indication in SIB4 from a previous cell to skip SIB1-BR reading after cell reselection to a new cell.
A draft CR is provided in [4] to illustrate the changes necessary to support the above proposals, as well as the proposals in [3].
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