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1. Introduction

In RAN#88e, the revised SID for reduced capability NR devices was agreed [1].The intention is to study a UE feature and parameter list with lower end capabilities, relative to Release 16 eMBB and URLLC NR to serve identified use cases. This contribution discusses the definition of device types with reduced capabilities, which are used for the intended use cases. 
2. Discussion
In [1], three main use cases are identified. The requirements on reduced capability device and for specific use cases are included as following:
Generic requirements:

· Device complexity: Main motivation for the new device type is to lower the device cost and complexity as compared to high-end eMBB and URLLC devices of Rel-15/Rel-16. This is especially the case for industrial sensors. 

· Device size: Requirement for most use cases is that the standard enables a device design with compact form factor. 

· Deployment scenarios: System should support all FR1/FR2 bands for FDD and TDD.

Use case specific requirements: 

· Industrial wireless sensors: Reference use cases and requirements are described in TR 22.832 and TS 22.104: Communication service availability is 99.99% and end-to-end latency less than 100 ms. The reference bit rate is less than 2 Mbps (potentially asymmetric e.g. UL heavy traffic) for all use cases and the device is stationary. The battery should last at least few years. For safety related sensors, latency requirement is lower, 5-10 ms (TR 22.804)

· Video Surveillance: As described in TR 22.804, reference economic video bitrate would be 2-4 Mbps, latency < 500 ms, reliability 99%-99.9%. High-end video e.g. for farming would require 7.5-25 Mbps. It is noted that traffic pattern is dominated by UL transmissions.

· Wearables: Reference bitrate for smart wearable application can be 5-50 Mbps in DL and 2-5 Mbps in UL and peak bit rate of the device higher, up to 150 Mbps for downlink and up to 50 Mbps for uplink.  Battery of the device should last multiple days (up to 1-2 weeks).

The generic requirements on device include low cost/complexity and compact form factor. For specific use cases, the requirements will be different with data rate, latency, and battery lifetime. The priority of requirements may be different for these use cases. For Industrial wireless sensors and Wearables, the requirement on battery lifetime is prioritized. For Industrial wireless sensors, the requirement on latency is prioritized. 
Observation: The priority of requirements are different for different use cases.

As described in SID, the requirements for these services that are higher than LPWA (i.e. LTE-M/NB-IOT) but lower than URLCC and eMBB. One issue to be considered during SI is the definition of a limited set of one or more device types. In our view, the RedCap device type can be defined according to the requirement of use cases. 
For the requirements of power saving, low cost/complexity and device size with high priority, most of the following potential UE complexity reduction features should include:

· Reduced number of UE RX/TX antennas
· UE Bandwidth reduction 
· Half-Duplex-FDD 

· Relaxed UE processing time 

· Relaxed UE processing capability 
· Reduced PDCCH monitoring
· Extended DRX for RRC Inactive and/or Idle
· RRM relaxation for stationary devices
· Coverage recovery
The devices with these requirements can be defined as one type. Industrial wireless sensors, low-end video and wearables are the examples of this device type. This can be considered as low-end RedCap device type. It is near to the LPWA (i.e. LTE-M/NB-IOT) like device type.
For the requirements not sensitive to device size, power consumption and cost, the following potential UE complexity reduction features are not critical:

· Reduced number of UE RX/TX antennas
· UE Bandwidth reduction 
· Relaxed UE processing time 

· Relaxed UE processing capability 
· Coverage recovery
The devices with these requirements can be defined as one type. High-end video and wearables are the examples of this device type. This can be considered as high-end RedCap device type. This type of UEs can achieve higher data rate and low latency. It is near to the URLCC and eMBB like device type.

For the support of SA mode for RedCap UEs, the defined device types should share some common physical layer procedure, such as initial access. Use case/ device type orientated RedCap UEs features should be studied and defined. They can be defined specifically per device type, such as based on UE feature sets. 
In summary, two device types are preferred for RedCap UEs in Rel-17. Use case/ device types orientated RedCap UEs features should be studied and defined.
Proposal 1: Two RedCap UEs types with different key requirements are defined for RedCap in Rel-17. 

Proposal 2: Use case/device type orientated RedCap UEs features should be studied and defined.
For the specification of device type, RedCap UEs can be defined through UE capability signaling, or based on UE feature sets. Either way can be considered further. In our view, two RedCap UE types are acceptable, with one type for low-end RedCap UEs and the other for high-end RedCap UEs. It is not desirable to have too many RedCap UEs types, which will bring specification complexity and market fragmentation.
3. Conclusions
In this contribution, consideration on the definition of device types with reduced capabilities is discussed. The following are observed and proposed.

Observation: The priority of requirements are different for different use cases.

Proposal 1: Two RedCap UEs types with different key requirements are defined for RedCap in Rel-17. 

Proposal 2: Use case/device type orientated RedCap UEs features should be studied and defined.
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