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Discussion 
1 Introduction

It is unclear how to update SI in the context of eDRX. This contribution will discuss whether the current SI update mechanism can be applied to eDRX, and if not, will introduce how to enhance the current mechanism.
2 Discussion 
2.1
Current SI update mechanism

SI update is specified in 36.331 as below.

	The UE verifies that stored system information remains valid by either checking systemInfoValueTag in SystemInformationBlockType1 after the modification period boundary, or attempting to find the systemInfoModification indication at least modificationPeriodCoeff times during the modification period in case no paging is received, in every modification period. If no paging message is received by the UE during a modification period, the UE may assume that no change of system information will occur at the next modification period boundary. If UE in RRC_CONNECTED, during a modification period, receives one paging message, it may deduce from the presence/ absence of systemInfoModification whether a change of system information other than ETWS information, CMAS information and EAB parameters will occur in the next modification period or not.


In the description above, UE can choose one of following mechanisms for SI update regardless of RRC states.

· Paging based mechanism 

· By attempting to find systemInfoModification (in the paging message) at least modificationPeriodCoeff times during a modification period 
· In this mechanism, UE is required to check paging message at least every default DRX cycle. 

· Default DRX cycle is never shorter than UE’s actual idle mode DRX cycle. So idle mode UE can just naturally fulfilled the requirement by applying its idle mode DRX operation. There is no correlation between default DRX cycle and connected mode DRX cycle, so it does not always work for connected mode UE. 

· Value tag based mechanism
· By checking systemInfoValueTag after the modification period boundary
· Connected mode UE with configured DRX would follow this mechanism
With SI update taking place at the modification period [m+1], eNB sends systemInfoModification in the paging message over the entire modification period [m] and update systemInfoValueTag at the beginning of the modification period [m+1].

By combining these eNB behaviors and UE’s applying one of two mechanisms, it is ensured that all UEs start acquiring new SI from the beginning of the modification period [m+1]. 
2.2
SI update for idle mode eDRX UE
In eDRX where DRX cycle length could be much longer than modification period and default DRX cycle length, current SI update mechanism does not work. The current mechanism can be seen as proactive where the change is notified beforehand. This principle does not hold for eDRX because UE would be in sleep during the concerned modification periods. 

For example as seen in the figure below, if eDRX UE only wakes up at HFN n and HFN 2n, there is no way for ENB to notify upcoming SI change during Modification Period [m].
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Fig. 1 problematic scenario in Rel-13 eDRX
The current solutions need to be updated so that SI change can be notified or checked afterward. One of following three solutions can be considered.
· Paging based mechanism for eDRX idle mode UE 

· ENB sends systemInfoModification-like indications in the possible Paging Hyper Frames after system update takes place. This ensures that eDRX UE is notified SI update afterward.
· Since this is afterward notification, UE starts acquiring new SI immediately without waiting for the next modification period.
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Fig. 2
Paging based mechanism

· In legacy, UE checks SIB 1 at the next modification period upon receiving systemInfoModification. With the solution, UE shall check SIB 1 immediately. From the difference, we assume that a new IE needs to be defined instead of systemInfoModification, e.g. if Rel-13 UE capable of eDRX receives systemInfoModification via paging message during the HFN, it will check new SIBs at the next modification period. If the UE receives new IE, it will check the updated SIBs immediately.
· Value tag based mechanism for eDRX idle mode UE
· UE is required to check systemInfoValueTag of the first SIB 1 in its PHF. Alternatively, UE can wake up early before PHF, and checks SIB1, e.g. the first SIB 1 closest to the first PO of the PHF.
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Fig. 2
Value Tag based mechanism

· Hybrid mechanism for eDRX idle mode UE
· Change of certain system information like access class barring info which is required for access does not need to be notified immediately. This information is needed only when UE is trying to get initial access.   

· ENB uses paging based mechanism for SI update requiring immediate acquisition upon change. 

· Upon initial access, eDRX UE reacquire other SIs
Observation 1: To make eDRX idle mode UE aware of SI update, multiple solutions like paging based one or SIB 1 checking based one are feasible. 
2.3
SI update for connected mode eDRX UE 
Since the extended DRX cycle can be set up to 10.24 sec, the DRX cycle can be longer than default DRX cycle and modification period. With DRX cycle longer than default DRX cycle, paging based solution is not efficient because UE needs to wake up every default DRX cycle that would diminish the battery saving gain of longer DRX cycle. 
In that sense, sensible solution would be to rely on SIB 1 checking. UE with eDRX cycle may wake up at the middle of a modification period which may have different SI than what UE currently stores. Hence checking SIB 1 after modification period boundary may not work for eDRX UE. It would be better to check SIB 1 immediately (or after repetition period) upon wake-up. To not enforce additional wake-up just for SIB 1 checking, onDuration should include subframe#5, which can be done by ENB implementation without specification impact. 

Observation 2: To make eDRX connected mode UE aware of SI update, SIB 1 checking based solution is feasible. 
3 Conclusion 
Following points can be noted from the discussion section

· Paging based solution and hybrid solution work only for idle mode eDRX UE

· SIB 1 checking based solution work both for idle mode eDRX UE and for connected mode eDRX UE

SIB 1 checking based solution wouldn’t be the most efficient solution in power saving point of view. However, the additional wake-up for SIB 1 checking wouldn’t be significant either. Just as a simple analysis, if eDRX cycle is 600 seconds, UE would, every 600 seconds, wake up one subframe for paging reception, n subframes for SIB checking and m subframes for receiver heating-up. Considering reasonable channel condition, n would be 1 or 2. Even though m is highly dependent to implementation, assuming m in the range of 10 ~ 100 wouldn’t be non-sense. Additional wake-up due to SIB 1 checking would result in less than 10% of total wake-ups.     
On the other hand, having common solution for both idle mode UE and connected mode UE would reduce the complexity considerably.
Proposal 1: To agree on SIB1 checking based solution for SI update for eDRX idle/connected mode UEs 
Proposal 2: Idle mode eDRX UE checks the SIB 1 once per eDRX cycle. 

Proposal 3: Connected mode eDRX UE checks the SIB 1 once per longer one between long DRX cycle and modification period 
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