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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 reduced PDCCH monitoring for reduced capability UEs.
Discussions
There are 3 use cases of industrial wireless sensors, video surveillance and wearables supported in the study item. 
For video surveillance, the NR devices are fixed with power supply, so it doesn’t need to consider UE power saving and battery lifetime enhancement for video surveillance. 
For industrial wireless sensors, the reference bit rate is up to 2 Mbps and end-to-end latency less than 100 ms, which is much higher than the current IoT traffic model specified in TR45.820 [2]. The battery should last at least few years. So it is necessary to consider UE power saving and battery lifetime enhancement for industrial wireless sensors. 
For wearables, reference bitrate can be 10-50 Mbps in DL and minimum 5 Mbps in UL and peak bit rate of the device higher, 150 Mbps for downlink and 50 Mbps for uplink. The battery should last up to 1-2 weeks. However, due to their small form factors, the battery size is much smaller than smart phones. So it is necessary to consider UE power saving and battery lifetime enhancement for wearables. 
[bookmark: OLE_LINK2][bookmark: OLE_LINK6]According to the study item, reduced PDCCH monitoring is a potential technique for UE power saving and battery lifetime enhancement for reduced capability UEs in applicable use cases. So we should consider reduced PDCCH monitoring at least for the use cases of industrial wireless sensors and wearables.      
Proposal 1:
· Reduced PDCCH monitoring is considered for UE power saving and battery lifetime enhancement at least for the use cases of industrial wireless sensors and wearables. 
According to the study item, regarding UE power saving, smaller numbers of blind decodes and CCE limits are applied for reduced PDCCH monitoring. In NR, the numbers of blind decodes and CCE limits depend on the subcarrier spacing. For 15/30/60/120 kHz subcarrier spacing, up to 44/36/22/20 blind decodes per slot can be supported across all DCI payload sizes and the number of channel estimates has been limited to 56/56/48/32 CCEs across all CORESETs in a slot. 
Industrial wireless sensors are usually used within local area (e.g., factories), but wearables will share the same cellular networks with smart phones. The requirements of data rate, latency and coverage are different between industrial wireless sensors and wearables, so proper analyses/evaluations are required for reduced PDCCH monitoring for these 2 different use cases.  
Proposal 2:
· Proper analyses/evaluations should be considered for reduced PDCCH monitoring for different use cases.

Conclusion
In this contribution, we have the following proposals:
Proposal 1:
· Reduced PDCCH monitoring is considered for UE power saving and battery lifetime enhancement at least for the use cases of industrial wireless sensors and wearables.
Proposal 2:
· Proper analyses/evaluations should be considered for reduced PDCCH monitoring for different use cases.
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