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Introduction
The SI [1] to support reduced capability devices in NR has been approved in RAN#86 with the goal to allow implementation of low-cost, low-power and small form-factor devices. 
The following agreements have been reached in RAN1 101-e:
Agreements:
· For FR1, study at least 20MHz maximum UE bandwidth at least for initial access
· Other bandwidths FFS
· For FR2, study 50MHz and 100 MHz maximum UE bandwidth at least for initial access
· Other bandwidths FFS
Agreements:
· For FR1, study two antenna configurations for RedCap UEs, namely 1Rx/1Tx and 2Rx/1Tx.
· For FR2, study two antenna configurations for RedCap UEs, namely 1Rx/1Tx and 2Rx/1Tx.
Consequently, the reduction of the maximum bandwidth together with a reduced number of RX/TX antennas results in loss of coverage. In the following we discuss coverage recovery solutions for PDCCH.
Discussion
PDCCH is especially impacted by UE complexity reduction because of the following factors:
· Reduced BW: Limits the size of the CORESET and hence the number of UEs that can be scheduled as well as the AL.	Comment by Umer, SALIM: @Sebastian, WAGNER 
reduced number of UE which can be scheduled - not directly related to a single UE but to cell/system aspects.

· Reduced PDCCH monitoring capabilities limits the amount of blind decoding attempts which needs to be considered when designing coverage recovery solutions.

Thus, we propose the following guideline for the design of PDCCH coverage recovery solutions:
Proposal 1: Coverage recovery solutions do not increase the number of blind decoding attempts.
A standard approach for PDDCH coverage recovery is time repetition, where the PDCCH repetitions are combined prior to decoding.
PDCCH reliability can also be improved through PDCCH transmission with higher aggregation levels. However, high aggregation levels are very resource consuming and will result in increased PDCCH blocking especially since REDCAP UEs operate at a reduced bandwidth.
Therefore, we propose that the UE can be configured with bundled search spaces where it monitors multiple occasions of the same CORESET to receive the PDCCH repetitions with lower aggregation levels. 
Proposal 2: Study PDCCH resource bundling, where PDCCH repetition is performed over different monitoring occasion within a search space set or across different search space sets.
Another approach is to extend the CORESET in time domain to increase the number of resources for PDCCH transmission. In order to not increase the number of blind decoding attempts, the additional resources should be implicitly mapped to the regular PDCCH candidates. Advantages compared to time repetition across multiple monitoring occasions include the reduced decoding delay and lower power consumption.
Proposal 3: Study PDCCH coverage recovery solutions based on an extended CORESET in time domain.
Conclusion
In this contribution the following proposals and observations have been made:
Proposal 1: Coverage recovery solutions do not increase the number of blind decoding attempts.
Proposal 2: Study PDCCH resource bundling, where PDCCH repetition is performed over different monitoring occasion within a search space set or across different search space sets.
Proposal 3: Study PDCCH coverage recovery solutions based on an extended CORESET in time domain.
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