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1
Introduction
3GPP Rel-13 includes a work item entitled “RAN enhancements for extended DRX in LTE” [1] which has the objective:

-
Extend idle mode DRX cycles in order to provide at least an order of magnitude power savings for UEs in idle mode; and

-
Extend connected mode DRX cycles in order to enable additional power savings beyond what is currently possible for UEs in connected mode

RAN2 agreed for idle mode eDRX operation the length of extended DRX will be extended beyond the current SFN limit of 10.24s and may be increased in the order of minutes. (RAN2 #90 [2]) but the exact values have not been decided yet.
One email discussion is ongoing on following discussion points [3]:

· Agree on an acceptable eDRX range and values for idle mode 

· Agree on the range of H-SFN 

· Discuss how to handle system information update

In this paper, we would discuss the potential solutions of the system information update when eDRX is applied.

2
Discussion
In the email discussion [3], there are options to handle the loss of legacy systemInfoModification notification through paging when a UE is in I-eDRX cycle.

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.

With the legacy SI notification through paging (i.e. Option c)), the system information update may fail if the UE misses the paging message while in I-eDRX cycle, given the I-eDRX range is above maximum legacy SFN value range and legacy BCCH modification period.

With Option b) and Option a), due to the potential wrap-around of systemInfoValueTag in SIB1 caused by very large I-eDRX and short modification period, the systemInfoValueTag may not precisely indicate the SIB messages update to UE. 
Observation 1: The legacy solution may not be sufficient to cope with the potential wrap-around of systemInfoValueTag in SIB1 due to long I-eDRX cycle. 
One possible solution is to extend the exiting value range of systemInfoValueTag to reduce the probability of wrap-around, however adding few bits may not be sufficient to avoid such situation considering the potential long I-eDRX value in tens of minutes. On the other hand, too much bits extension may not justify the increased signalling overhead and standardization effort just for supporting the eDRX operation. 

Observation 2: To simply extend the existing value range of systemInfoValueTag may not be an optimal solution for supporting SI update with eDRX. 

Proposal 1: no need to extend systemInfoValueTag. 
Proposal 2: Potential systemInfoValueTag wrap around within an eDRX cycle should to be addressed.
If the I-eDRX cycle length is smaller than modification period * total number of value tag values, i.e.32, legacy behaviour of reading all SIBs only when value tag changes could still apply, as there is no risk of value tag wrap around during one eDRX cycle. While if I-eDRX cycle length is larger than or equal to modification period * 32, there is a probability of wrap-around of systemInfoValueTag, the UE may need to read all the SIBs regardless of the systemInfoValueTag value.  

Observation 3: when I-eDRX cycle length is smaller than modification period * 32, legacy SI update procedure by checking value tag can be applied, 
Observation 4: when I-eDRX is larger than or equal to modification period * 32, UE might need to read all the SIBs due to potential value tag wrap around.
Since typically the system information does not change very frequently, reading all SIBs just in case there was a wrap-around consumes a lot of power which defeats the objective of introducing the eDRX for power saving, esp. consider the length of legacy modification period is rather short, modification period * 32 might not cover most of the I-eDRX cycle length which can be in order of tens of minutes. 
Extra indication could be considered in conjunction with systemInfoValueTag to improve the existing SI update procedure, e.g. if the systemInfoValueTag is the same as last time UE read SI, the UE may check additional indication that tells whether systemInfoValueTag wrap-around occurred during a period, e.g. maximum eDRX cycle length. If the value tag is the same as stored and the wrap around indication indicates no wrap around occurred, the UE knows there is no SIB change, thus does not need to read other SIBs.
Observation 5: an indication of whether wrap-around happened could help to save UE power consumption by not forcing UE to read all SIBs.

Proposal 3: Discuss whether to introduce extra indication for value tag wrap-around or require the UE to always read SIB when I-eDRX length is larger than modification period * 32.
3
Conclusion
This contribution analyzed the SI update procedure for eDRX operation. Following observations were made.

Observation 1: The available solution may not be sufficient to cope with the potential wrap-around of systemInfoValueTag in SIB1 due to long I-eDRX. 

Observation 2: To simply extend the existing value range of systemInfoValueTag may not be an optimal solution for supporting SI update with eDRX. 

Observation 3: when I-eDRX cycle length is smaller than modification period * 32, legacy SI update procedure by checking value tag can be applied.
Observation 4: when I-eDRX is larger than or equal to modification period * 32 UE might need to read all the SIBs due to potential value tag wrap around.
Observation 5: an indication of whether wrap-around happened could help to save UE power consumption by not forcing UE to read all SIBs.
Based on the observations, we propose 
Proposal 1: no need to extend systemInfoValueTag.
Proposal 2: Potential systemInfoValueTag wrap around within an eDRX cycle should be addressed.
Proposal 3: Discuss whether to introduce extra indication for value tag wrap-around or require the UE to always read SIB when I-eDRX length is larger than modification period * 32.
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