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1 Background
In email discussion #48 change of coverage level was discussed [1]. In this contribution paging and coverage enhancements is discussed further. 
In the following of this contribution it is assumed that the cell may support different levels of coverage enhancements, and the device supports the maximum coverage enhancement level, as discussed in [2]. 
2 Discussion
In case paging is performed that is addressed to all devices in the cell (e.g. paging for common SIB change notification) then it is assumed that the paging is performed in accordance with the maximum coverage enhancement level supported in the cell:
Proposal 1: Paging addressed to all devices in the cell is performed in accordance with the maximum coverage enhancement level supported in the cell. 
Paging at the maximum coverage level supported in the cell requires additional capacity, however this type of paging is not assumed to happen often (i.e. only needed for devices in bad coverage conditions or when paging is used for notifications). 

Paging with coverage enhancements: 
· The device monitors paging according to its measured CE level

· The eNodeB re-evaluates the CE level when in connected mode, and send the CE level including cell ID to the MME upon release

· The MME includes the paging attempt number, CE level and CELL ID in the Paging message to eNodeB

· The eNodeB can use the information in the paging message to determine the CE level to page the device (e.g. on first attempt re-use last know CE level, and on a second attempt use highest CE level to reach the device)

The device requirements for monitoring paging based on the measured CE level can be discussed further after RAN4 has evaluated and agreed on the RRM requirements for NB-IOT [3]. 

Paging that is addressed to an individual device (i.e. “normal” paging) is performed by the eNodeB taking into account the coverage enhancement level indicated in the paging message [4]:

Proposal 2: Paging addressed to a single device is performed by the eNodeB taking into account the coverage enhancement level indicated in the paging message from the MME.
In case the paging message is addressed to multiple devices the “weakest link” has to be assumed. 

The mobility in NB-IOT is assumed to be limited, i.e. the probability that the device has moved into a worse CE level when in connected mode is assumed to be low, and paging is assumed to succeed in most cases in the first paging attempt from the MME. The MME could also indicate a higher CE level on the first attempt if the device based on history has shown not to respond to the first paging attempts on that CE level. Thus no need is seen to introduce signaling when change of coverage level is detected in the NB-IOT device: 

Proposal 3: A NB-IOT device in Idle mode does not perform access to signal a change of coverage level when such a change is detected.
3 Summary

RAN2 is kindly asked to discuss paging and coverage enhancements: 

Proposal 1: Paging addressed to all devices in the cell is performed in accordance with the maximum coverage enhancement level supported in the cell. 

Proposal 2: Paging addressed to a single device is performed by the eNodeB taking into account the coverage enhancement level indicated in the paging message from the MME.

Proposal 3: A NB-IOT device in Idle mode does not perform access to signal a change of coverage level when such a change is detected.
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