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1 Introduction

It is well understood that UEs configured with I-eDRX cycle may risk missing paging notifications for SI update if the configured I-eDRX cycle is longer than the BCCH modification period. In the email discussion RAN2-91#32 [1] the follow options have been given for the companies to discuss and express their preferences.
Option a) If it is applicable, UE checks the systemInfoValueTag in SIB1 just before it has to become reachable within I-eDRX cycle; details explained below:

- Case 1) If the I-eDRX is shorter than the BCCH modification period, the UE behaves as legacy, i.e. it follows SI change notification for common SIBs through paging.

- Case 2) If the I-eDRX is longer than the BCCH modification period, the UE checks the systemInfoValueTag in SIB1 just before becoming reachable in its paging opportunity (referring to the time window when this UE may be paged in its specific PO/PF). This case implies that the UE can ignore the systemInfoModification notifications conveyed in paging message while in I-eDRX. 
Option b) UE checks the systemInfoValueTag in SIB1 once per I-eDRX cycle. This option implies that the UE can ignore the systemInfoModification notifications conveyed in paging message while in I-eDRX 
Option c) UE behaves as legacy i.e. it follows SI change notification for common SIBs through paging.

Option d) Other preference on how the SI change notification is handled for common SIBs when a UE is in I-eDRX.
In this contribution, we give some analysis on above options and propose a solution to RAN2 for discussion and decision.
2 Discussion
2.1 Analyses on the given options
Forcing I-eDRX UE to read SIB1 every time as in Option b) for all UE regardless of their I-eDRX cycle length will defeat the purpose of using eDRX to save power, particularly for UEs with not so long eDRX cycles. Simply avoiding reading SIB1 for those UEs with eDRX cycle less than BCCH modification period and force the UE to read SIB1 at every UE specific paging opportunity for all other UEs as in option a) is also not necessarily practical. Such approaches will require a large modification period configuration in order to accommodate as many UEs as possible which means delay for SIB update. In addition, depending on the use cases, most eDRX UEs will still have their I-eDRX cycle longer than BCCH modification period and therefore will have to read SIB1 at every paging opportunity which can be inefficient for power saving particularly for UEs with not so long eDRX cycles. Similarly, legacy procedure as in option c) doesn’t work as it will leads to UEs missing SI update notification which will cause several problems. For example, if the missed SIB change is critical it may cause the UEs to fail to access the network or to miss pagings and become unreachable. This should not be allowed.
2.2 Alternative Solution 
The range of I-eDRX cycle may be subdivided into 3 categories:
· Group-1: I-eDRX is shorter than the BCCH modification period
· Group-2: I-eDRX is longer than the BCCH modification period and shorter than n BCCH modification periods (e.g. n=2 or 3) 
· Group-3: I-eDRX is longer than n BCCH modification periods and therefore long enough to warrant reading SIB1 at every paging opportunity.
Herein we propose a solution that consists of three parts:

Part 1: SI change notification through paging as per legacy procedure, applicable to Group-1 UEs.
Part 2: SI change notification through extended paging. eNB extends paging notification for SI update beyond one BCCH modification period, applicable to Group-2 UEs
Part 3: SIB1 acquisition and verification of systemInfoValueTag prior to paging opportunity, applicable to Group-3 UEs. The eDRX UEs that can’t be covered by the prolonged eNB paging will be configured to read SIB1 before paging opportunity and verify systemInfoValueTag so system information can be updated if needed;
It should be noted that as part of the ongoing low cost MTC work item, RAN2 has already agreed that both value tag and Notification/Paging mechanisms are supported for system information change for LC UEs and UEs in EC
The Part 2 of the solution is as follow. When the network changes system information, the eNB first notifies the UEs about system information update through extended paging notification beyond the traditional one BCCH modification period (e.g. period x), but the actual system information change still start in the next modification period (x+1) i.e. the period that immediately follows the notification period as per the legacy behavior. The length of the extended eNB paging period is up to eNB implementation. The figure below is an illustration of the solution. 
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For Rel-13 UEs capable of I-eDRX, they may receive the paging notification during the first modification period (same as legacy UEs) or during the extended period. A special flag may be included in the paging notification during the extended repetition period to indicate the notification is extended. The UE may then read the SIB updated immediately in the same notification period or in the following period(s) part of the extended notification period. As for the legacy UEs, there is no impact as they will not understand the extended paging notification flag.
The benefits of extended eNB paging notifications are:

1. There is no need to configure a long “BCCH modification period” that what is already allow today and thus it avoids the delay of SI update;

2. Similar to Group-1 UEs, eDRX UEs in Group-2 does not need to read SIB1 before their paging opportunity and extra power consumption is avoided;

3. The solution is up to eNB implementation with minimal standardization effort;
For Group-3 UEs, they need to read SIB1 before each paging opportunity. Because the eDRX cycle is very long, the extra power consumption on SIB1 reading is not an issue.  Group-3 UEs can be configured through the same NAS procedure of eDRX configuration to read SIB1 before each paging opportunity or system access. 
Proposal 1: RAN2 to discuss and adopt extended eNB paging notification.
Proposal 2: Whether I-eDRX UE need to read SIB1 before its paging opportunity is configurable through NAS. 
3 Conclusion

In this contribution, we discussed the issue of SI notification update for common SIBs for I-eDRX UEs and propose the following:
Proposal 1 RAN2 to discuss and adopt extended eNB paging notification. 

Proposal 2 Whether I-eDRX UE need to read SIB1 before its paging opportunity is configurable through NAS. 
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