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1. Introduction
In RAN#67 meeting, the WID [1] of “RAN enhancements for extended DRX in LTE” was approved. And the specific objectives include: Extend idle mode DRX cycles in order to provide at least an order of magnitude power savings for UEs in idle mode.
When the idle mode DRX cycles are extended, the paging transmission period is also adjusted based on the extended DRX cycle applied to the UE. Longer DRX cycle will leads to higher latency of paging message reception. This document analyzes the problem and gives some suggestions form RAN point of view. 
2. Discussion
2.1 Problems for using extended DRX cycle only
If the DRX cycle remains long every time, the paging retransmission takes longer. For instance, if the paging cycle is e.g. 1 hour, and for some reason the paging is not sent successfully, the server will have to wait for another hour for the successful retransmission. This could also happen if the slot is already occupied by a paging message for some other UE. For some applications / use cases, it might not be good to always have to wait for a complete paging cycle for retransmission.
Observation 1: Only using extended idle mode DRX cycle will cause undesirable latency for paging message.
2.2 Mixing normal and extended DRX cycles
The intent of mixing normal and extended DRX cycles is to reduce the probability of a delayed paging request retransmission (as explained in section 2.1) that can occur due to repetitive “extended DRX cycle”. 
There are two kinds of solutions:
1) CN based solution: MME alternate the retransmission timer
Current, the retransmission of paging is controlled by the retransmission timer in MME. when the retransmission timer is expired, MME sending the paging again to eNB, and then eNB transmits it to UE through air interface. To mix the normal and extended DRX cycles, MME can alternate the retransmission timer as shown in figure 1. UE is informed of the normal and extended DRX cycles and how they are mixed by MME.
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Figure 1 MME alternate the retransmission timer
2) RAN based solution: eNB retransmit several times by normal DRX cycles in one extended DRX cycle

The UE gets extended DRX cycle from MME by NAS signalling, and gets normal DRX cycle from eNB by system information. In one extended DRX cycle, besides the paging occasion determined by the extended DRX cycle, UE monitors the paging channel additionally by one or several normal DRX cycles. The positions and times of normal DRX cycle are informed by eNB. An example is shown in figure 2, the UE wakes up two times in one extended DRX cycle, the first time is determined by the extended DRX cycle, and the second time is determined by the normal DRX cycle.
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Figure 2 eNB retransmit several times by normal DRX cycles in one extended DRX cycle

These two solutions mentioned above can both reduce the latency for paging receiving when extended DRX cycle is used. Since the CN based solution is out of RAN scope, we propose to consider the RAN based solution in this WI. 
Proposal 1: RAN2 is suggested to discuss the paging retransmission issue caused by extend idle mode DRX cycles.

Proposal 2: Consider the RAN based solution to solve the paging retransmission delay problem, i.e. eNB retransmit several times by normal DRX cycles in one extended DRX cycle.
3. Conclusion

This document discusses mixing normal and extended DRX cycles, and we propose:
Proposal 1: RAN2 is suggested to discuss the paging retransmission issue caused by extend idle mode DRX cycles.

Proposal 2: Consider the RAN based solution to solve the paging retransmission delay problem, i.e. eNB retransmit several times by normal DRX cycles in one extended DRX cycle.
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