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Introduction
At RAN2#112-e, SIB acquisition for eMTC UEs in RRC_INACTIVE was discussed [1], [2].
The original issue was about which system information modification notification (systemInfoModification-eDRX or systemInfoModification) the UE shall monitor in RRC_INACTIVE. Then the question arises of which UE ‘DRX cycle’ is used to monitor system information modification in RRC_INACTIVE when the UE is configured with Idle eDRX.
In this document, we further discuss the two issues.
Discussion
System information modification notification in RRC_IDLE
UEs are required to use a valid version of the system information. In order to avoid UE having to check continuously, changes to the system information are notified via the paging channel during the preceding modification period. 
Before the introduction of eDRX in Rel-13, changes to system information were notified via the systemInfoModification in the paging message during the preceding BCCH modification period. As the UE monitors the paging channel for paging purpose every DRX cycle and the BCCH modification period is always longer that the UE DRX cycle, the UE always gets the system information modification notification for free. 
With the introduction of eDRX on Rel-13, changes to system information are notified in two ways: via the systemInfoModification on the paging channel during the preceding BCCH modification period for UEs with DRX cycle shorter or equal to the BCCH modification period and via the systemInfoModification-eDRX on the paging channel during the preceding eDRX modification period for UEs with DRX cycle longer than the BCCH modification period. The motivation for the new notification is power saving at the UE, i.e. the UE does not have to monitor the paging channel in POs where it is not monitoring for paging purpose. However, the two notifications are not equal, i.e. acquiring the system information upon systemInfoModification notification guarantees that the UE has a valid set of system information, while the UE only acquiring the system information upon systemInfoModification-eDRX notification is required to check that it has a valid system information before establishing or resuming an RRC connection (see TS 36.331 section 5.2.1.3)
	When the RRC_IDLE UE is configured with a DRX cycle that is longer than the modification period, and at least one modification period boundary has passed since the UE last verified validity of stored system information, the UE verifies that stored system information remains valid by checking the systemInfoValueTag before establishing or resuming an RRC connection.



Observation 1: Two mechanisms are specified to ensure that the UE in RRC_IDLE has valid system information:
1) monitoring systemInfoModification notification every BCCH period 
or
2) monitoring systemInfoModification-eDRX notification every eDRX cycle and verifying that the stored system information are valid by checking the systemInfoValueTag before establishing or resuming an RRC connection. 
From inter-operability point of view, the two mechanisms are equivalent. Choosing one or the other is about power consumption. Considering that system information modification is a rare event, the trade off is between the power consumption due to extra paging channel monitoring in 1) and between the power consumption due to extra MIB/SIB1 reading in 2).
Observation 2: In RRC_IDLE, from inter-operability point of view, the two mechanisms are equivalent. Using one or the other is a trade off between the power consumption due to extra paging channel monitoring and the power consumption due to extra MIB/SIB1 reading.

System information modification notification in RRC_INACTIVE
The current specification is not clear on which system information notification and with DRX cycle are used for the eMTC UE in RRC_INACTIVE.
Fisrt of all, the considerations above for RRC_IDLE apply in the same way in RRC_INACTIVE, i.e. using one or the other mechanism is a trade off between the power consumption due to extra paging monitoring and the power consumption due to extra MIB/SIB1 reading.
Observation 3: The observations for RRC_IDLE apply equally to RRC_INACTIVE.

For eMTC UEs in RRC_INACTIVE, three cases need to be considered:
a) UE is not configured with idle eDRX
b) UE is configured with idle eDRX and its RAN paging cyle is shorter than or equal to the BCCH modification period
c) UE is configured with idle eDRX and its RAN paging cyle is larger than the BCCH modification period

For cases a) and b), there is no extra power consumption in paging channel monitoring if the UE monitors the   systemInfoModification notification.  Thus, it is the most efficient mechanism for power consumption.
Observation 4: In RRC_INACTIVE, if the UEs is not configured with idle eDRX or if the UE is configured with idle eDRX and its RAN paging cyle is shorter than or equal to the BCCH modification period, following systemInfoModification notification is more efficient for power consumption.

For case c), the trade off is more difficult to evaluate as it depends on the respective values of the UE DRX cycle and of the BCCH modification period. However, this is the same as RRC_IDLE and there is no obvious motivation to follow a different rule.
Observation 5: In RRC_INACTIVE, the case where the UE is configured with idle eDRX and its RAN paging cyle is larger than the BCCH modification period is similar to the case of UEs in RRC_IDLE configured with idle eDRX larger than the BCCH modification period.

Then, it needs to be answered which DRX cycle is used in RRC_INACTIVE to monitor system information modification notification. Based on observation 4, using the RAN paging cycle is more efficient. 
Observation 6: In RRC_INACTIVE, for UEs configured with idle eDRX, using the RAN paging cycle to monitor system information modification notification is more power efficient than using the eDRX cycle.

In Rel-15, a new field systemInfoUnchanged-BR-r15 was added to the MIB to indicate that no change has occurred in the SIB1-BR and SI messages at least over the SI validity time. With this indication, the UE only has to check the MIB to check the validity of its stored information and it might be acceptable to monitor system information change in RRC_INACTIVE using Idle eDRX. This would keep the UE behaviour identical in RRC_IDLE and RRC_INACTIVE.
Observation 7: Having to read the MIB before resuming an RRC connection in RRC_INACTIVE may be an acceptable trade off to keep the UE behaviour identical in RRC_IDLE and RRC_INACTIVE.

Based on the observations above, we have the following proposals:
Proposal 1: UEs in RRC_INACTIVE follow systemInfoModification-eDRX notification if the used DRX Cycle is larger than the BCCH modification period.
Proposal 2: UEs in RRC_INACTIVE use the eDRX cycle for monitoring system information change.

Conclusion 
In this document, we have discussed system information modification notification for eMTC UEs connected to 5GC and made the following observations and proposals:
Observation 1: Two mechanisms are specified to ensure that the UE in RRC_IDLE has valid system information:
1) monitoring systemInfoModification notification every BCCH period 
or
2) monitoring systemInfoModification-eDRX notification every eDRX cycle and verifying that the stored system information are valid by checking the systemInfoValueTag before establishing or resuming an RRC connection. 
Observation 2: From inter-operability point of view, the two mechanisms are equivalent. Using one or the other is a trade off between the power consumption due to extra paging channel monitoring and the power consumption due to extra MIB/SIB1 reading.
Observation 3: The observations for RRC_IDLE apply equally to RRC_INACTIVE.
Observation 4: In RRC_INACTIVE, if the UEs is not configured with idle eDRX or if the UE is configured with idle eDRX and its RAN paging cyle is shorter than or equal to the BCCH modification period, following systemInfoModification notification is more efficient for power consumption.
Observation 5: In RRC_INACTIVE, the case where the UE is configured with idle eDRX and its RAN paging cyle is larger than the BCCH modification period is similar to the case of UEs in RRC_IDLE configured with idle eDRX larger than the BCCH modification period.
Observation 6: In RRC_INACTIVE, for UEs configured with idle eDRX, using the RAN paging cycle to monitor system information modification notification is more power efficient than using the eDRX cycle.
Observation 7: Having to read the MIB before resuming an RRC connection in RRC_INACTIVE may be an acceptable trade off to keep the UE behaviour identical in RRC_IDLE and RRC_INACTIVE.

Proposal 1: UEs in RRC_INACTIVE follow systemInfoModification-eDRX notification if the used DRX Cycle is larger than the BCCH modification period.
Proposal 2: UEs in RRC_INACTIVE use the eDRX cycle for monitoring system information change.

[bookmark: _GoBack]The above proposals are aligned with the CR clarifying the DRX Cycle in RRC_IDLE and RRC_INACTIVE [3].  If they are not agreed, updates to the CR in [3] will be needed.
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