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1 Introduction
In RAN#59 meeting, a new study item on RAN aspects of Machine Type and other mobile data applications Communications enhancements [1] was approved.

In TR 23.887, several solutions for UE Power Consumption Optimization were captured. Some of the solutions, e.g. “Extended DRX in idle mode” and “Long DRX cycles in connected mode”, propose to extend the DRX cycle with longer values to decrease the UE power consumption.
In RAN2#81bis and RAN2#82, the evaluation of extended DRX cycle has been discussed and the impacts to E-UTRAN have been given in detail. In this document, we will analyze the impacts of extended DRX cycle to UTRAN.
2 Discussion

2.1 Impacts to Paging
· Paging with CS domain specific DRX cycle

For UE in idle mode, CELL_PCH and URA_PCH, the UE shall calculate the paging occasion using the shortest CN domain specific DRX cycle length, which also includes CS domain specific DRX cycle length. With the introduction of extended DRX cycle, UE will no longer use domain specific DRX cycle length thus the paging for CS call will be delayed or even fail if MSC has no idea of the new longer DRX cycle. Otherwise, some MSC impacts would be required to align the paging. 
· SFN value extension
The maximum DRX cycle could be 40.96s in theory according to current SFN definition in the spec. If longer DRX cycle is required, new SFN would need to be defined for such new MTC devices to calculate the paging occasion. 
2.2 Impacts to system information change
On system information change, the paging message with "BCCH modification info" will be sent continuously for at least the longest DRX cycle to ensure all the UEs to be informed. It means for the cell that supports long DRX cycle for MTC devices, it needs to be sent over that whole period. The SFN might be included in “BCCH modification info” for synchronized modification, and it would be hard for RNC to choose correct modification SFN when considering legacy UEs if the DRX cycle for MTC extended over 4096 frames.
When the DRX cycle is extended, the updated system info will be delayed until all the UEs are informed. This would impact the network performance in case of some dynamic re-configuration e.g. ACB mechanism. On the other hand, legacy UEs would be impacted since they need to keep receiving unnecessary paging for system information change indication for the whole long DRX cycle which will consume more UE power. Another alternative is to maintain current system information change mechanism, i.e. the change indication only send during the largest normal DRX cycle. For MTC devices with longer DRX cycle, it would miss the latest BCCH change information thus it needs to obtain system information once it goes from sleep to on-duration. The most straight forward way is to ask such UE to read MIB to check latest value tag which would require at least 80ms on-duration. However, since in some cases, different SIBs would be updated during the period, there would be some risks for MIB value tag wrap-around. Considering this, UE would probably need to require the whole SIB which would cost around 1.28s.
2.3 Impacts to RAN4 RRM requirements
If extended DRX cycle is used, the cell identification period and measurement period defined in 25.133 as measurement requirement might need to be extended accordingly, which may lead to cell reselection delay and probably increase the risk of camping failure. The detailed impacts need further evaluation in RAN4.
3 Conclusion
Based on the above analysis, there are some impacts on paging, system information change and measurement requirement when considering the extended DRX cycle in idle, CELL_PCH and URA_PCH state. Before RAN2 can make a decision on adopting the longer DRX cycle solution for power consumption, the impacts to UMTS should be taken into consideration.
Proposal: RAN2 should study and analysis in detail above impacts before introducing the extended DRX cycle in UMTS.
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