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1 Introduction
 In RAN1#80bis meeting, the following agreements were made for random access coverage enhancement [1]: 

Agreements:

· For coverage enh. of PRACH:

· The configuration of the number of attempts can be separate per coverage level

· FFS whether or not to have default configurations and if so, the default configurations 

· The configuration of the number of repetitions can be separate per coverage level

· FFS whether or not to have default configurations and if so, the default configurations  

· When UE receives RAR but fails contention resolution

· The UE uses its current repetition level until it reaches the maximum number of attempts for that level

 According to the agreements, the fundamental configurability of the coverage enhancement levels was further clarified. In this contribution, we discuss how to configure such coverage enhancement levels toward UEs for coverage enhancement and observe potential solutions.
2 Coverage enhancement level configuration

 As for PRACH coverage enhancement design, RAN1 has agreed to define the concept of coverage enhancement level. In this contribution, we assume that the same concept is also applicable to other physical channels since uniform design concept would be beneficial to reduce standardization effort.
Since the target MCL values are different depending on the types of physical channels, necessary number of repetition is different depending on types of physical channels even if the same coverage enhancement level is configured to different physical channels at a UE. Therefore, configuration and/or identification of the pairs of coverage enhancement levels and the number of repetition is necessary for each channel. In the following, we discuss how the configuration of such set of (coverage enhancement level, number of repetition)s can be configured for physical channels. 
One of the potential solution to handle such difference of the required number of repetition among physical channels is to associate the same coverage enhancement level to different number of repetition depending on physical channels. It would be beneficial to manage a CE UE with only one coverage enhancement level from eNB perspective. In such cases, eNBs may configure candidate sets of (coverage enhancement levels, number of repetition for each channel) and UE operates coverage enhancement repetition according to the coverage enhancement level configured by network. Such sets of coverage enhancement levels and the number of repetition for each channel can be chosen from the candidate parameter sets identified in spec or it could be also left to implementation matter.
The other problem is whether such coverage enhancement level should be optimized depending on the difference between configured and actual coverage enhancement level. From the perspective of radio resource optimization, such kind of parameter optimization procedure should be performed since too large  number of repetition may degrade spectral efficiency. However, such optimization may lead to too frequent message transaction at CE UEs or heavy signalling overhead. Hence, if such coverage enhancement level notification toward network is allowed, the message transaction should be minimized.

Observation 1
Different number of repetition can be associated to the same coverage enhancement level with respect to different physical channels.
Observation 2
The transaction to notify to UEs/update to eNB about coverage enhancement level should be minimized.

 As for the initial access channel such as random access and paging, RAN1 has seen usefulness of having knowledge about coverage enhancement levels in network entity and sent an LS/reply LS to related WGs [2]. However, it hasn't been discussed either how such knowledge is utilized for the coverage enhancement for initial access channel or how such knowledge is derived from radio access property between eNBs and CE UEs. In the following, as a part of such FFS points, we discuss how coverage enhancement level can be utilized.
Downlink coverage enhancement
In the case of downlink, UEs perform multiple-subframe reception of broadcast information from eNBs before becoming RRC_connected state. Therefore, UE may be able to estimate rough necessary repetition number from the number of multiple reception required for reception of broadcast information. UEs may roughly derive their coverage enhancement levels from such information and inform serving eNBs of their coverage enhancement levels. Based on the coverage enhancement level information from CE-UEs, eNB may configure the initial number of repetition of other physical channels such as physical downlink control channel for MTC or PDSCH. 
Observation 3
The required number of repetition for the reception of broadcast information may be utilized to configure rough coverage enhancement level for UEs in CE mode.

Uplink coverage enhancement
 In the case of uplink, the initial channel access is performed in PRACH. UEs may perform the first attempt while following the initial configuration from network of coverage enhancement levels. In case that UEs fail to transmit random access preamble due to insufficient coverage, UEs try the second attempt  with larger enhanced coverage level if higher coverage enhancement is configured  [3]. More than one attempts by CE UEs may be due to inappropriate coverage enhancement levels configuration by network entity. In such cases, eNB may have to confirm actual number of repetitions for that UE from the RACH procedure results and update coverage enhancement levels for the CE UE. In such cases, it is necessary to discuss further about how to notify to eNB about the current coverage enhancement level from UEs. As an example, implicit notification by utilizing random access preamble index selection depending on the current coverage enhancement level may be performed. 
It is also possible that the CE UE autonomously changes its coverage enhancement level and it does not notify that fact. In such cases, inconsistency between knowledge at UEs and eNBs occurs. It is necessary to discuss what kind of impacts it has. If eNB obtains actual coverage enhancement level of CE UEs, eNB may be utilize such information to coverage enhancement configuration of the other channels such as PUCCH and PUSCH as a rough coverage enhancement level for uplink.
Observation 4 
The coverage enhancement level which is required in random access procedure may be utilized for configuration of other uplink channels.
Observation 5
The actual coverage enhancement level that UE performed may be indicated to eNB implicitly.
3 Conclusion
In this contribution, we discussed the configuration method of coverage enhancement level and made the following observations:

Observation 1
Different number of repetition can be associated to the same coverage enhancement level with respect to different physical channels.
Observation 2
The transaction to notify to UEs/update to eNB about coverage enhancement level should be minimized.

Observation 3
The required number of repetition for the reception of broadcast information may be utilized to configure rough coverage enhancement level for UEs in CE mode.

Observation 4 
The coverage enhancement level which is required in random access procedure may be utilized for configuration of other uplink channels.
Observation 5
The actual coverage enhancement level that UE performed may be indicated to eNB implicitly.
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