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Introduction
A SID/WID on NR coverage enhancements is considered for Rel 17. The large interest in the e-mail discussion confirms that coverage is a topic of great importance. 
In this contribution we briefly review what 3GPP is already doing about coverage, a make some proposals for the continued work in coverage enhancements. 
What has already been done?
Coverage, here meaning the datarate achievable with some high probability over the area covered by a system, depends on many aspects. These include network density, frequency band, towers heights, antenna gains, transmit power, and radio interface performance. While some of these aspects, like network density and use of frequency bands, are in control of the operator, 3GPP’s work on e.g. IAB aims at simplifying densification, and dual connectivity and carrier aggregation aim at making efficient use of the frequencies best suited for coverage. Other aspects like transmit powers and receiver performance are mainly in control of network and UE vendors, but here 3GPP has a role e.g. in putting stringent requirements. The use of larger antennas is also up to the operators and vendors. Here 3GPP should strive for that that the standard doesn’t restrict the system from reaching the potential of the antennas. This is work done continuously in the MIMO area. 
In direct control of 3GPP is of course the radio interface design. For data and control channels, efficient modulation and coding schemes, as well as reference signals allowing efficient channel estimation and demodulation should be used. This work has received a lot of attention in the NR design. The remaining potential up to the Shannon bound is not very large, but enhancements with reasonable gain vs cost are of course welcome. For control channels in particular, it is important that they do not restrict overall coverage to levels where high datarates are still achievable on the data channels. This ambition is reflected by the extreme coverage targets in TR 38.913 [1]. The target is evaluated and concluded to be reached in [2]. Since then the standard has matured and a retake could be motivated. Here it should be noted that while potential bottlenecks may differ between FR1 and FR2, they are expected to be common across deployment scenarios (it doesn’t matter so much if you if you have a certain signal quality because of a long distance and foliage loss in a rural scenario or because of a short distance, diffractions, reflections, and a thick wall in an urban scenario).
Observation 1: Much of 3GPP’s daily work aims at improving coverage
Observation 2: There are dedicated work areas already encompassing some coverage enhancements
Observation 3: Significant gains in datarate for a given signal quality are not very likely, but welcome if the gain vs complexity is reasonable
Observation 4: Control channels should support the data channels down to reasonable data rates. Preliminary results indicate that this is the case, but it could be verified 
Observation 5: Potential bottlenecks are not obviously scenario specific
What to do? 
Based on the observations above we conclude that the importance of enhancing coverage is well-known in 3GPP, and part of the daily work. Verifying that there are bottlenecks among the many channels is however not treated by any of the work areas, and a well-motivated activity. This should be the within the scope of the NR coverage enhancements work area. 
Proposal 1: The coverage enhancements work area should include a verification of that control channels support the data channels down to reasonable data rates. To start with this can be scenario-independent. 
Proposal 2: Enhancements of datarate for a given signal quality with reasonable gain vs complexity should be considered
Proposal 3: While the coverage enhancements area can identify areas for improvements, work on realizing the enhancements should be considered to be done in other work areas. 
Summary
[bookmark: _In-sequence_SDU_delivery]We make the following observations:
Observation 1: Much of 3GPP’s daily work aims at improving coverage
Observation 2: There are dedicated work areas already encompassing some coverage enhancements
Observation 3: Significant gains in datarate for a given signal quality are not very likely, but welcome if the gain vs complexity is reasonable
Observation 4: Control channels should support the data channels down to reasonable data rates. Preliminary results indicate that this is the case, but it could be verified 
Observation 5: Potential bottlenecks are not obviously scenario specific
Based on this we propose:
Proposal 1: The coverage enhancements work area should include a verification of that control channels support the data channels down to reasonable data rates. To start with this can be scenario-independent, and done in the form of an evaluation of the extreme coverage targets in TR38.913. 
Proposal 2: Enhancements of datarate for a given signal quality with reasonable gain vs complexity should be considered
Proposal 3: While the coverage enhancements area can identify areas for improvements, work on realizing the enhancements should be considered to be done in other work areas. 
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