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1. Introduction
At RAN#86 meeting, a new SID on support of reduced capability NR devices was approved with the objective as follows [1]:
	Identify and study potential UE complexity reduction features, including [RAN1, RAN2]: 
· Reduced number of UE RX/TX antennas
· UE Bandwidth reduction 
Note: Rel-15 SSB bandwidth should be reused and L1 changes minimized 
· Half-Duplex-FDD 
· Relaxed UE processing time 
· Relaxed UE processing capability 

Note1: The work defined above should not overlap with LPWA use cases. The lowest capability considered should be no less than an LTE Category 1bis modem.
Study UE power saving and battery lifetime enhancement for reduced capability UEs in applicable use cases (e.g. delay tolerant) [RAN2, RAN1]: 
· Reduced PDCCH monitoring by smaller numbers of blind decodes and CCE limits [RAN1].
· Extended DRX for RRC Inactive and/or Idle [RAN2]
· RRM relaxation for stationary devices [RAN2]
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. 
Study standardization framework and principles for how to define and constrain such reduced capabilities – considering definition of a limited set of one or more device types and considering how to ensure those device types are only used for the intended use cases [RAN2, RAN1].
Study functionality that will allow devices with reduced capabilities to be explicitly identifiable to networks and network operators, and allow operators to restrict their access, if desired [RAN2, RAN1].
Note2: Potential overlap with coverage enhancements study is discussed and resolved in RAN#87.
[bookmark: _Hlk26857702]Note3: Coexistence with Rel-15 and Rel-16 UE should be ensured
Note4: This SI should focus on SA mode and single connectivity



[bookmark: _GoBack]In this contribution, the functionality for coverage recovery for RedCap UEs is discussed.

2. Functionality for coverage recovery
As shown in Section 1, the objective of this SI includes studying the functionality for coverage recovery to compensate for potential coverage reduction due to the device complexity reduction. Before discussing any specific functionalities for coverage recovery on physical channels, we think it is necessary to study how much the coverage will be reduced on each physical channel due to potential reduced complexity, such as reduced number of UE RX/TX antennas or UE BW reduction, and to study which channels the coverage should be improved. Hence, the performance evaluation on each physical channel should be done in the following 3 steps:
· Step 1: Baseline evaluation of NR Rel.15/16 coverage performance
· Evaluation of NR Rel.15/16 UEs to obtain the reference/target performance for RedCap UEs
· Step 2: Basic coverage performance evaluation of RedCap UEs
· Evaluation of RedCap UEs to obtain the performance loss due to reduced complexity, e.g.,
· Reduced number of UE RX/TX antennas
· UE BW reduction
· Step 3: Enhanced coverage performance evaluation of RedCap UEs, if needed
· Evaluation of RedCap UEs with the potential functionalities to compensate the coverage reduction on a physical channel
Regarding the evaluation scenarios, as all of three target use cases (IWSN, video surveillance, and wearables) would be assumed both in outdoor and indoor (especially for factory/industrial use) according to the justification in the SID [1], UMa, UMi, and indoor factory should be assumed as the deployment scenarios for each use case.
Regarding the potential functionalities to compensate the coverage reduction, as the potential solutions for coverage enhancements will also be studied in Rel.17 coverage enhancement SI [2], it would be better to have commonality among the functionalities/solutions for RedCap and Rel.17 coverage enhancement as much as possible considering the specification effort.

Proposal 1: Performance evaluation on each physical channel is done in the following 3 steps:
· Step 1: Coverage performance evaluation of NR Rel.15/16 UEs
· Evaluation of NR Rel.15/16 UEs to obtain the reference/target performance for RedCap UEs
· Step 2: Basic coverage performance evaluation of RedCap UEs
· Evaluation of RedCap UEs to obtain the performance loss due to reduced complexity, e.g.,
· Reduced number of UE RX/TX antennas
· UE BW reduction
· Step 3: Enhanced coverage performance evaluation of RedCap UEs, if needed
· Evaluation of RedCap UEs with the potential functionalities to compensate the coverage reduction on a physical channel
Proposal 2: UMa, UMi, and indoor factory are assumed as the deployment scenarios of the performance evaluation for each use case.

3. Conclusion
In this contribution, we discussed the functionality for coverage recovery for RedCap UEs. Based on the discussion, we made following proposals.
Proposal 1: Performance evaluation on each physical channel is done in the following 3 steps:
· Step 1: Coverage performance evaluation of NR Rel.15/16 UEs
· Evaluation of NR Rel.15/16 UEs to obtain the reference/target performance for RedCap UEs
· Step 2: Basic coverage performance evaluation of RedCap UEs
· Evaluation of RedCap UEs to obtain the performance loss due to reduced complexity, e.g.,
· Reduced number of UE RX/TX antennas
· UE BW reduction
· Step 3: Enhanced coverage performance evaluation of RedCap UEs, if needed
· Evaluation of RedCap UEs with the potential functionalities to compensate the coverage reduction on a physical channel
Proposal 2: UMa, UMi, and indoor factory are assumed as the deployment scenarios of the performance evaluation for each use case.
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