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Introduction
In RAN#91bis meeting, RAN 2 agreed below,
· NB-IoT UE determines the paging occasions to monitor paging message by using UE ID and Frame Number. 
· Idle mode DRX cycles up to around 3 hours should be possible to support. The exact cycle length will depend on the physical layer design. 
· Idle mode DRX cycles down to around one second should be supported. The exact cycle length will depend on the physical layer design. May be revisited due to impacts of repetitions. May be dependent on coverage level.
· Idle mode DRX with DRX cycle values in the “normal” range and in eDRX range

In this paper, we would like to discuss Paging procedure considering the DRX cycle which is around 3 hours in NB-IoT, Rel-13 eDRX and Rel-13 LTE MTC paging.  
Discussion
Considering that MAC, RLC, PDCP and RRC procedures will be designed based on existing LTE procedures and protocols as written in [1], we assume that DRX in NB-IoT should be similar with that in Rel-8 LTE and Rel-13 eDRX and LTE MTC. 
In LTE system, to increase eDRX duration more than 10.24s, adoption of Hyper-SFN in the RAN was agreed because of limit number of SFN, 1024 system frames. Since we are designing clean slate system in NB-IOT, we should introduce sufficiently long length of single level system frame numbers to cope with this problem, rather than specify both SFN and H-SFN in NB-IoT, which is a bit complicated to calculate PF and PO in long eDRX. 
Proposal 1: NB-IoT system should provide long single level SFN which supports long paging DRX cycle (e.g. around 3hours).
For eDRX in idle mode, RAN2 agreed to improve paging reliability, so that the paging message can be repeated for a certain time window. We think that paging reliability is also important for NB-IoT paging reception. Thus, we propose that a paging message should be repeated within a certain time window in a paging DRX cycle in case of long DRX cycle is used. However, in case of short DRX cycle, the paging reception reliability does not seem to be problematic. That being said, we think multiple repetitions of the same paging message is not necessary for short DRX cycle.
Proposal 2: The network repeats transmission of the same paging message for reliable paging reception.
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Fig. 1 Reliable paging reading
[bookmark: _GoBack]In order to support multiple transmission when the UE wake up from long DRX in NB-IOT, UE’s operation is the next procedure from our view. First, the NB-IoT UE needs to negotiate a DRX cycle. For this, the UE sends a DRX cycle information to the CN. In addition, if the another paging cycle for reading paging message within paging reading window as shown in the above Fig.1 is considered necessary, the UE would send another paging cycle information for reading paging window to CN. The paging cycle for applying in paging reading window would be much shorter cycle than DRX cycle. Then, CN sets up those DRX parameters (i.e. DRX cycle and another paging cycle for reading paging in paging reading window) for the NB-IOT UE as well as the size of paging reading window. If CN decides that the multiple paging is not necessary considering the received DRX cycle, the CN would only set up DRX cycle. After waking up from the DRX cycle, the NB-IOT UE tries to receive the repeated multiple paging by the paging cycle within paging reading window if paging reading window and another paging cycle is configured. 
Proposal 3: UE sends a DRX cycle and another paging cycle for reading paging message in paging reading window to CN. 
Proposal 4: CN sets up a DRX cycle, another paging cycle for paging reading window and the size of paging reading window for the NB-IOT UE. 
Proposal 5: After waking up from DRX, NB-IOT UE tries to receive the repeated multiple paging by the paging cycle within paging reading window. 

Conclusion
In conclusion, we propose:
Proposal 1: NB-IoT system should provide longer single level SFN which supports long paging DRX cycle (e.g. around 3hours).
Proposal 2: The network repeats transmission of the same paging message for reliable paging reception.
Proposal 3: UE sends a DRX cycle and another paging cycle for reading paging message in paging reading window to CN. 
Proposal 4: CN sets up a DRX cycle, another paging cycle for paging reading window and the size of paging reading window for the NB-IOT UE. 
Proposal 5: After waking up from DRX, NB-IOT UE tries to receive the repeated multiple paging by the paging cycle within paging reading window. 
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