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1 Introduction
There is a new SI on support of reduced capability NR devices approved after 3GPP TSG RAN Meeting #86 meeting. The entire R17 process has been delayed due to the impact of the new coronavirus.
In RAN #101 meeting, discussions on reduced capability NR Devices are included in draft agenda. Thus, in this contribution paper, we discuss the requirements of redcap UE and some potential UE complexity reduction features.
2 UE cases of Redcap devices
As described in SID, there are mainly three use cases, industrial wireless sensors, video surveillance and wearables respectively. Different specific requirements for use cases can be summarized in following table:
	Use cases
	Data rate
	E-to-E latency
	reliability
	cost
	Battery life

	Industrial wireless sensors
	＜2 Mbps
	<100ms,
Safety related sensors :5-10ms
	99%-99.99%
	low
	Few years

	Video Surveillance
	Economic video:2-4Mbps
High-end video:7.5-25Mbps
	<500ms,
Industrial case: <100ms
	99%-99.9%
	medium
	  
_

	Wearables
	DL:10-50Mbps, peak rate 150Mbps
UL: ＞5 Mbps, peak rate 50Mbps
	
_
	
_
	medium
	1or 2-week


The requirements for these services are higher than LPWA (i.e. LTE-M/NB-IOT) but lower than URLCC and eMBB. Note it does not encroach on LPWA and the lowest capability considered should be no less than an LTE Cat-1bis modem (as agreed in SID).
Observation 1: Target use cases require a ‘mid-end’ IoT device similar to LTE Cat-4.
3 UE complexity reduction
Framework and principle for defining and realize Redcap UE includes complexity reduction, coverage recovery and power saving. This contribution mainly concentrates on the UE complexity reduction. There are several potential UE complexity reduction features proposed in SID as follows:
· Reduced number of UE RX/TX antennas
· UE Bandwidth reduction 
· Half-Duplex-FDD 
· Relaxed UE processing time 
· Relaxed UE processing capability 
Regarding reduced number of UE RX/TX antennas, we think 1T2R is high priority. On the one hand, some use cases have heavy downlink throughput requirements, such as wearable services, the DL peak data rate can reach to 150Mbps. In these cases, 2RX is more suitable. On the other hand, if there is only 1RX, it will lead to a lack of diversity gain and too much DL coverage losses, maybe some companies can provide simulation comparison results about 1RX and 2RX.
Proposal 1: On reduced number of UE RX/TX antennas, some companies are welcome to provide simulation comparison results. May be 2RX should have a high priority.
Regarding UE bandwidth reduction, we think 20MHz is more suitable. First, there still need a sufficient bandwidth to guarantee the downlink-heavy services, and through observation in section 2, a ‘mid-end’ IoT device comparable with LTE Cat-4 can meet target use cases requirements, so the UE bandwidth can be the same to LTE. Besides, significant cost and power saving can be provide through narrow bandwidth compared to eMBB UEs.
Proposal 2: On UE bandwidth reduction, 20MHz may be suitable. 
As for UE processing capability, start point and benchmark can be UE processing capability 1, some modulation scheme and MCS table can be designed refer to LTE cat-4. For different services types, slight vary and selective features can be defined.
Proposal 3: The relaxed UE processing capability for Redcap UE can be designed based on NR UE processing capability 1.

4 Conclusion
In this contribution, some potential UE complexity reduction features are discussed for consideration. Based on above discussions, our proposals in this contribution are summarized as follows.
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