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1. Introduction 
The terms “Coverage Level”, “Coverage Enhacement Mode” and “Repetition Level” were used extensively throughout the WI.  Attempts [1], [2], [3] made to clarify these terms lead us closer to clarifying them.  This contribution further discusses these terms.
2. Discussion
The main technique for coverage enhancement is numerous repetitions of the same message and this is known to be highly spectrally inefficient.  Hence, scalable spectral efficiency is employed and this is realised by having different numbers of repetitions according to the coverage enhancement required by a UE.  For PDSCH, PUSCH and MPDCCH, we agreed in RAN1#81 [4] that:
· For an M-PDCCH candidate with {L, R}
· L: ECCE aggregation level, R: number of repetitions
· The L is the same within R subframes
· The ECCE indices are same within R subframes
· For UEs in coverage enhancement, the repetition level for at least unicast PDSCH/PUSCH is dynamically indicated based on a set of values configured by higher layers

· Note: the configuration can be explicit or implicit

· FFS: Use of different RVs or transmitting code bits of a TB across subframes for the repetitions

· Note: any previous agreements on RV still hold

· The dynamic signaling is via:

· Option 1: existing field in DCI 

· Option 2: A new field in DCI dedicated to provide the number of repetitions 

That is the number of repetitions used for PDSCH, PUSCH and MPDCCH are dynamically allocated but based on a set of repetition values where this set is RRC configured.  This repetition set is sorted in ascending order of increasing number of repetitions and we can then refer to each of the elements (i.e. repetition values) within this set as the Repetition Level.  That is, the Repetition Level is effectively an index to the repetition values in the repetition set, where a lower Repetition Level has a lower number of repetitions compared to that in a higher Repetition Level.  For PUCCH the UE may be RRC configured to have only a single Repetition Level.

Proposal 1: Repetition Level is an index to the repetition values within a configured repetition set.

Coverage Level is first introduced in PRACH where three Coverage Levels were defined, each referring to a range of coverage enhancement (e.g. 0 dB to 5 dB, 5 dB to 10 dB and 10 dB to 15 dB).  In each PRACH Coverage Level, a single repetition value is defined and the term Repetition Level and Coverage Level were used interchangeably.  Coverage Levels were also used to distinguish whether the coverage is in a deep coverage enhancement or a small coverage enhancement, where different behaviours for UE and eNB apply in the different Coverage Levels.  Coverage Level therefore defines the behaviour of the operation (from UE and eNB) and this behaviour would need to be RRC configured.  For PRACH, there is no special behaviour defined in the different Coverage Levels, and it is more appropriate to simply say that PRACH has a repetition set with 3 repetition values and these repetition values are referred to by their Repetition Levels.

Observation 1: Coverage Level defines the operational behaviour of the UE and eNB depending on the level of coverage enhancement and this behaviour needs to be RRC configured.

Observation 2: Since different Coverage Levels in PRACH do not behave differently, it is more appropriate to use the term Repetition Levels for PRACH rather than Coverage Levels.
Some offline discussion (particularly in RAN1#81) occurred regarding the definition of Coverage Enhancement Mode where the UE can operate in “Coverage Enhanced” or “Normal Coverage” with two possible definitions:
· Alt-1: 

· Normal Coverage = no repetition is used

· Coverage Enhanced = when repetition is used

· Alt-2:

· Normal Coverage = equivalent coverage to UE Cat-1

· Coverage Enhanced = coverage extension beyond UE Cat-1

Although no conclusion was made on which definition to use, the purpose of such definition is to enable the operational behaviour to be grouped into a mode of operation.  Hence, it is observed that Coverage Level and Coverage Enhanced mode are used to describe the operational behaviour of the UE and eNB

Observation 3: Coverage Level and Coverage Enhanced mode are used interchangeably to describe the operational behaviour of UE and eNB.
Since both Coverage Level and Coverage Enhanced Mode describe the same thing, it is sufficient to just have one term.  It should be appreciated that Rel-13 LC-MTC application is not just for some unfortunate smart meters hidden in the basements but rather for a large range of applications such as smart watches, wearable devices, smart sensors, etc.  For applications other than unfortunate smart meters in basements, deep coverage is unlikely to be used and moderate mobility is expected.  Hence, it may make sense to have two modes of operations where each mode has its own behaviour namely:

· Mode A: Operation with no repetition or small number of repetitions

· Mode B: Operation with large number of repetitions

Mode A operation would be mandatory for all LC-MTC UE.  However, Mode B operation may not be required by some applications and there is no reason for such UEs to support this mode.  It is highly beneficial in terms of testing and UE complexity that the UE can indicate as part of its capability whether it supports Mode B.  For UE supporting both modes, the network can perform RRC configuration to change from one mode to another.
Proposal 2: Two operation modes are defined where each mode can have different operational behaviour:

· Mode A: Operation with no repetition or small number of repetitions

· Mode B: Operation with large number of repetitions
If proposal 2 is adopted, RAN1 can phrase discussions in terms of Mode A and Mode B, rather than in terms of Coverage Level and Coverage Enhanced mode, since the concepts of Mode A and Mode B operation fully cover the previously referred to concepts of “Coverage Level” and “Coverage Enhanced mode”. 

Proposal 3: LC-MTC UE supports at least Mode A.  Whether to support Mode B is a UE capability, which can be indicated to the network.
3. Conclusion

In this contribution we discuss the terms “Coverage Level,” “Coverage Enhancement Mode” and “Repetition Level”, we observe the following:
Observation 1: Coverage Level defines the operational behaviour of the UE and eNB depending on the level of coverage enhancement and this behaviour needs to be RRC configured.

Observation 2: Since different Coverage Levels in PRACH do not behave differently, it is more appropriate to use the term Repetition Levels for PRACH rather than Coverage Levels.

Observation 3: Coverage Level and Coverage Enhanced mode are used interchangeably to describe the operational behaviour of UE and eNB.
We propose the following:

Proposal 1: Repetition Level is an index to the repetition values within a configured repetition set.

Proposal 2: Two operation modes are defined where each mode can have different operational behaviour:

· Mode A: Operation with no repetition or small number of repetitions

· Mode B: Operation with large number of repetitions

Proposal 3: LC-MTC UE supports at least Mode A.  Whether to support Mode B is a UE capability, which can be indicated to the network.
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