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1. Introduction

In this contribution, we discuss some of the remaining issues for SI update in extended idle mode DRX
2. Discussion

2.1. System information update 
Paging is used in LTE to provide system information update in a power efficient manner. Whenever system information is due to change, the eNB pages all the UEs before the modification. The UE then starts acquiring the new system information from the next BCCH modification boundary. 

The typical scenario in eDRX is that the eDRX cycle is larger than the BCCH modification period. In this case, it is possible that UE in eDRX misses the paging notifications that are sent during the BCCH modification period.   An immediate approach to solve this problem is to require eDRX UEs to always re-acquire the ValueTag in SIB1 after each wake-up. However, this has the significant drawback of impacting the UE’s power consumption, especially considering that: (a) typically SI does not change very often, so most of the SIB1 re-acquisitions are not useful and drain UE’s battery power; (b) eDRX UEs may typically be eMTC UEs in enhanced coverage, for which each SIB1 acquisition takes a significant amount of time, further impacting UE power savings.

Observation 1: Performing SIB1 acquisition every eDRX cycle significantly reduces the power savings provided by eDRX
One potential solution to this issue is to provide the paging notification for eDRX UEs after the SI has been changed. The advantage of this approach is twofold: (a) It does not impact the legacy UEs, which can still be notified in the regular BCCH modification period preceding the actual SI change; (b) It does not force SIB1 acquisition after each wake up from eDRX. Upon receiving the notification via the paging message, the UE re-acquires the system information. 
The notification of SI changed should be sent over a sufficiently long period such as to enable eDRX UEs to acquire them. Note that, in order to differentiate between notifications for normal DRX UEs that are sent before the SI change, a new indication should be defined, separately from the legacy notification. The new notification should also include a ValueTag in the page message in order to avoid multiple SI acquisitions for a single SI change.   

A second proposal discussed in [2] is for the UE to only acquire the SIB1 ValueTag upon establishing an RRC connection. This has the advantage of a simpler procedure, at the cost of extra UE power when entering RRC Connected state and potential delay in access due to re-acquisition of SIB1.
Proposal 1: Consider the following approaches for paging notification of SI change for UEs in eDRX: 

Alt 1) Introduce a paging notification for UEs in eDRX to indicate that SI has changed. 

Alt 2) UE acquires the SIB1 ValueTag upon establishing an RRC Connection. 

One aspect that deserves attention for either proposal is how to handle the case when the paging configuration itself changes, potentially resulting in the UE becoming unreachable. This could be addressed by having the UE periodically check pre-defined paging occasions that are invariant to the paging configuration, i.e, the ones corresponding to SFN=0, 256, 512, 768 and subframe =9 (or subframe =0 for TDD), as defined in [1]. These PF/PO combinations are always valid paging configurations which the UE should be able to check for a SI update notification. Furthermore, since paging configuration is not expected to change frequently, the network can broadcast a large periodicity for such UE checks, thus reducing the extra battery overhead.
Proposal 2: In addition to its regular PF/PO, the UE periodically checks for SI change notification on PF/POs that are invariant to paging configuration. The periodicity is configured by the eNB.

3. Conclusion

In this contribution, we address system information update notification for eDRX. 

We made the following proposals:

Proposal 1: Consider the following approaches for paging notification of SI change for UEs in eDRX: 

Alt 1) Introduce a paging notification for UEs in eDRX to indicate that SI has changed. 

Alt 2) UE acquires the SIB1 ValueTag upon establishing an RRC Connection. 

Proposal 2: In addition to its regular PF/PO, the UE periodically checks for SI change notification on PF/POs that are invariant to paging configuration. The periodicity is configured by the eNB.
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