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Introduction
In RAN#90-e meeting, a new work item on NR coverage enhancement was approved in [1]. The objectives of this work item are to improve the coverage of PUSCH channel and PUCCH channel. 
In addition, another WI on support of reduced capability NR devices was agreed in [2]. One open issue for this WI is how to handle the coverage recovery for RedCap device.
	· The appropriate WI for handling of any potential coverage recovery aspects related to RedCap UEs devices will be considered at RAN#91e.


In this contribution, we provide our views on how to treat this RedCap left issue.
Discussion 
On coverage recovery for RedCap device
One of objectives for RedCap SI is to study coverage recovery [3]. The coverage loss could be up to 3dB due to reduced antenna efficiency.
	Study functionality that will enable the performance degradation of such complexity reduction to be mitigated or limited, including [RAN1]:
· Coverage recovery to compensate for potential coverage reduction due to the device complexity reduction. 
· Note: For FR1, coverage analysis for wearables can include consideration of potential reduced antenna efficiency due to device size limitations as part of the antenna gains. The extent of additional recovery of coverage loss due to reduced antenna efficiency is to be limited to 3 dB
· The study includes evaluations of the impact to network capacity and spectral efficiency


In RedCap SI, the coverage recovery issue for RedCap device was extensively studied and evaluated. It concluded that the coverage loss is up to 3dB for PUSCH/Msg3 PUSCH. To keep the UL coverage as the normal UE, this additional 3dB loss need to be addressed.
	For FR1:[4]
-	For FR1, under the consideration of potential reduced antenna efficiency due to device size limitations, the MIL(s) of PUSCH and/or Msg3 are worse than that of the bottleneck channel for the reference NR UE and coverage recovery is needed. The amount of coverage recovery is up to 3 dB. For other UL channels, coverage recovery may be not needed.


On the scope of coverage enhancement WI
Rel.17 NR coverage enhancement WI is targeting to improve the PUSCH coverage, PUCCH coverage and Msg3 PUSCH coverage.
For PUSCH coverage enhancement, the following techniques will be specified, including increasing the maximum repetition number for PUSCH repetition type A, TB processing over multi-slot PUSCH, joint channel estimation. 
In RedCap study, coverage recovery for PUSCH data was studied from several aspects, including cross-slot or cross-repetition channel estimation, lower DM-RS density in time domain, enhancements on PUSCH repetition Type A and/or Type B, frequency hopping or BWP switching across a larger system bandwidth. 
Comparing the schemes, it can be found that the techniques for coverage enhancement could be fully re-used for RedCap device to compensate the coverage loss. The coverage recovery for Redcap devices could be handled under Rel.17 coverage enhancement WI. In addition, if it is handled under RedCap WI, it’s possibly the RedCap specific schemes, e.g., PUSCH repetition type B, BWP switching, could be specified. Defining device dependent schemes is not desirable .
Table 1: Techniques comparison between coverage enhancement and RedCap
	Coverage enhancement WI
	RedCap SI

	· Increasing the maximum repetition number for PUSCH repetition type A
· Joint channel estimation
· Potential optimization of DMRS location/granularity in time domain
· Inter-slot frequency hopping  
· TB processing over multi-slot
	· Enhancement on PUSCH repletion type A and/or Type B
· Cross-slot/ cross-repetition channel estimation
· Lower DM-RS density in time domain
· Frequency hopping
· BWP switching 


To simplify the standardization work and avoid different solutions to be defined under different WIs, it is preferred the coverage recovery for RedCap device is to be handled in Rel.17 coverage enhancement WI.
Proposal 1: PUSCH/Msg3 coverage recovery for Redcap device is to be handled under Rel-17 NR coverage enhancement WI. 
Corresponding updates to the objectives of coverage enhancement WI are showing below.
	The detailed objectives of the work item are as follows:
· Specification of PUSCH enhancements [RAN1, RAN4]
· Specify the following mechanisms for enhancements on PUSCH repetition type A [RAN1]
· Increasing the maximum number of repetitions up to a number to be determined during the course of the work.
· The number of repetitions counted on the basis of available UL slots.
· Specify mechanism(s) to support TB processing over multi-slot PUSCH [RAN1]
· TBS determined based on multiple slots and transmitted over multiple slots. 
· Specify mechanism(s) to enable joint channel estimation [RAN1, RAN4]
· Mechanism(s) to enable joint channel estimation over multiple PUSCH transmissions, based on the conditions to keep power consistency and phase continuity to be investigated and specified if necessary by RAN4 [RAN1, RAN4]
· Potential optimization of DMRS location/granularity in time domain is not precluded
· Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation [RAN1]
· Specification of PUCCH enhancements [RAN1, RAN4]
· Specify signaling mechanism to support dynamic PUCCH repetition factor indication [RAN1]
· Specify mechanism to support DMRS bundling across PUCCH repetitions [RAN1, RAN4]
· Specify mechanism(s) to support Type A PUSCH repetitions for Msg3 [RAN1]
Note: for PUSCH enhancement and Msg3 PUSCH repetition, the 3dB coverage recovery for RedCap UE is to be considered.


Summary
In this contribution, we discuss the scope of NR coverage enhancements work item, and have the following:
Proposal 1: PUSCH/Msg3 coverage recovery for Redcap device is to be handled under Rel-17 NR coverage enhancement WI. 
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