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1 Introduction
At RAN#69, a new WI NB-IOT [1] was approved. The coverage level selection has been discussed in RAN2. The coverage class definition, selection and adaption have also been discussed in GERAN. This paper describes the coverage class from MAC layer perspective for NB-IOT solution based on the agreed procedure in TR 45.820 [2] section 7.3.5.3 and the agreements in RAN2 for eMTC. 
2 Discussion
The coverage enhancement level (similar to the definition in GERAN of coverage classes) has been discussed in eMTC and the agreements on coverage class selection are shown below.
Agreements
1
In SIB the eNB provides a set of PRACH resources (e.g. time, frequency, preamble) each associated with a coverage enhancement level (including LC in normal coverage). 

2
UE determines the initial PRACH resource from the set based on UE’s downlink measurement (pending confirmation from RAN4).
For NB-IOT, coverage class concept should be defined clearly and in order to optimize resource usage and save power consumption the procedures related to coverage class e.g. coverage class notification and adaptation etc are described in the following subclauses according to the agreements in [2].
2.1 Definition of coverage class
Multiple coverage classes are supported to adapt to different path and penetration losses experienced by different UEs. This allows UEs with better than worst case coupling loss to benefit from improved battery life and lower latency, and also benefits the network in terms of improved capacity. 

A one to one mapping is constructed between coverage classes and PDCCH configurations. The PDCCH configurations include an MCS, resource information (sub-carrier*slot) and repetitions of the PDCCH messages. The detailed PDCCH configuration depends on the physical layer design.
Proposal 1: The coverage class applies to the downlink PDCCH.
2.2 Initial coverage class selection
Similar with eMTC, the UE selects an appropriate coverage class for PDCCH monitoring based on its estimate of downlink signal quality. A typical procedure for the initial coverage class selection is:

Step-1: The UE performs measurements on downlink pilot signals and PSS/SSS contained in PSCH. 
Step-2: The UE acquires the PDCCH configuration from system information.

Step-3: The UE chooses a candidate coverage class as the most probable class based on the downlink measurement results. 

Step-4: The UE attempts to decode the PDCCH messages corresponding to the candidate coverage class, and then applies the following decision process:

1> if a predefined decoding criterion (e.g. a predefined number of successive successful PDCCH decodes, is met, the candidate coverage class is selected for subsequent communications; 

1> else

2> if the candidate coverage class index is lower than the highest available value, the UE alters the candidate coverage class to a higher index and returns to Step-4.

2> else the UE may trigger cell (re)selection.
Proposal 2: The UE selects the coverage class based on the downlink measurement and confirms the coverage class based on the decoding on PDCCH channel.  
2.3 Coverage class notification
The initial RACH resource is selected according to the selected coverage class. When the UE performs the random access procedure the eNB can determine the UEs estimated coverage class.
Proposal 3: The initial RACH resource is selected according to the selected coverage class. The eNB determines the UEs coverage class from the RACH procedure.
2.4 Coverage class adaptation
When a UE is in idle mode it wakes periodically to receive paging. The UE can use this awake time to determine whether its coverage class has changed and signal changes to the network before its paging occasion [3]. 
While in connected mode a UE periodically decodes PDCCH messages at the current coverage class to determine if there is scheduling information addressed to it. The UE can use the similar decoding criterion as initial coverage class selection procedure to determine whether the coverage class has changed and signal changes to the network.
Proposal 4: In connected mode, the UE can use the decoding performance of PDCCH to determine whether the coverage class has changed and signal the changes to the network.
3 Conclusion

This paper introduces the coverage class selection and adaption of NB-IOT, the corresponding proposals are raised for NB-IOT:
Proposal 1: The coverage class applies to the downlink PDCCH.
Proposal 2: The UE selects the coverage class based on the downlink measurement and confirms the coverage class based on the decoding on PDCCH channel. 

Proposal 3: The initial RACH resource is selected according to the selected coverage class. The eNB determines the UEs coverage class from the RACH procedure.
Proposal 4: In connected mode, the UE can use the decoding performance of PDCCH to determine whether the coverage class has changed and signal the changes to the network.
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