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Introduction
In the RAN#86 meeting, a new study item on support of reduced capability NR devices is approved and includes the following objectives [1].
	Objectives:
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. 


[bookmark: OLE_LINK8][bookmark: OLE_LINK10]In this contribution, we share our considerations on coverage recovery for reduced capability UEs.

Discussions
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Three use cases of industrial wireless sensors, video surveillance and wearables are supported in the study item. For video surveillance, the NR devices are fixed with power supply and not sensitive to the cost, so UE complexity reduction is not the priority, which means the coverage is not the bottleneck issue. For industrial wireless sensors, the sensors are usually used in local areas (e.g., factories), the coverage would not be the first priority. For wearables, they are desirable to achieve a comparable coverage as smart phones. However, due to their small form factors, the antenna dimensions and placement will be limited, which will result in loss of coverage. So coverage recovery should be prioritized for wearables.       
Proposal 1:
· Coverage recovery should be considered respectively for the different use cases. 
One of objectives in the study item is identify and study the following potential UE complexity reduction features:
· [bookmark: OLE_LINK13][bookmark: OLE_LINK14]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
Among above UE complexity reduction features, reduced number of UE RX/TX antennas and UE bandwidth reduction will result in loss of coverage.
Observation 1:
· Among the potential UE complexity reduction features, reduced number of UE RX/TX antennas and UE bandwidth reduction will result in loss of coverage. 
[bookmark: OLE_LINK1]During study item stage of low cost MTC UEs, coverage analyses/evaluations for reduced number of UE antennas and UE bandwidth reduction are performed comparing to normal LTE UEs. So the analyses/evaluations for low cost LTE MTC UEs can be regarded as a starting point for analysis/evaluation of coverage recovery for reduced capability UEs.
Proposal 2:
· The analyses/evaluations on loss of coverage for reduced number of UE antennas and UE bandwidth reduction for low cost LTE MTC UEs can be regarded as a starting point for analysis/evaluation of coverage recovery for reduced capability UEs. 
Coverage recovery for DL
Similar to LTE MTC, introduction of DL repetition is the simple scheme to maintain the DL coverage. In LTE MTC, various number of repetitions can be configured to enhance the coverage. On the other hand, for reduced capability NR devices, the larger coverage than Rel-15 may not be required and some fixed number of repetitions may be enough such as LTE MTC PBCH.
[bookmark: _GoBack]In addition, to obtain SSB and SI without change of Rel-15 design, some additional time resources to repeat PBCH (with same information) and/or CORESET0 will be needed.
Proposal 3:
For coverage recovery for DL, the repetition of DL signals including PBCH is introduced
· The number of repetitions can be fixed values as required for the compensation

Conclusion
In this contribution, we have the following observations and proposals:
Proposal 1:
· Coverage recovery should be considered respectively for the different use cases.
Proposal 2:
· The analyses/evaluations on loss of coverage for reduced number of UE antennas and UE bandwidth reduction for low cost LTE MTC UEs can be regarded as a starting point for analysis/evaluation of coverage recovery for reduced capability UEs.
Proposal 3:
For coverage recovery for DL, the repetition of DL signals including PBCH is introduced
· The number of repetitions can be fixed values as required for the compensation
Observation 1:
· Among the potential UE complexity reduction features, reduced number of UE RX/TX antennas and UE bandwidth reduction will result in loss of coverage.
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