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RedCap-Reduced capability NR devices was introduced and studied by 3GPP for devices that do not require the full high data rate capabilities of NR. Techniques for UE complexity reduction, coverage recovery and UE power saving for these use cases have been studied in the RedCap items. RedCap devices will be positioned as a lower segment than eMBB devices, but higher than Low Power Wide Area (LPWA) networks such as NB-IoT and LTE-M in terms of technical features, achieving a balance between network performance and device costs, opening up a new space for 5G Medium-and High-Speed IoT. Besides, RedCap technologies can also keep some 5G features such as low latency, low power consumption, enhanced security, and network slicing, which help to accelerate the maturing of various industries.
RedCap is being designed to support major three use cases : Industry Sensors, Surveillance, and Wearable. Each one of this have specific requirement in terms of Max Data rates, Latency and Service availability. Meanwhile, in vertical industry use cases, RedCap devices are not required to support all enhanced features,  considering that RedCap has a wealth of business scenarios, there are significant differences in the device requirements of different use cases.
This document contains a set of guidelines for the device requirements and test specification in specific use scenarios. Hope to provide a technology overview of RedCap device as a guidance for the industry. 
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The scope of this study report is to learn about the capability requirements of typical RedCap devices and test specification and test cases. The RedCap device in this report mainly refers to IoT devices with RedCap capabilities faced to industry, which includes industry DUT, CPE, gateway, smart watch, etc.
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Use cases of RedCap Devices
industrial control
Electricity Industry
Video internet（Surveillance）
Vehicle internet
Wearable（Smart watch）
Classification of RedCap Devices
Module
 
Terminal
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 Key features of RedCap technology
[bookmark: _Toc29235]RedCap basic requirement
4.1.1 Dual Mode and Network requirement
 
4.1.2 [bookmark: _Toc23653]Module and MIMO
4.1.3 Peak Rate

4.1.4 Access control 
4.1.5 [bookmark: _Toc29365][bookmark: _Toc18112]BWP
4.1.6 Mobility

4.1.7 Power class
4.1.8 Power saving
4.1.9 [bookmark: _Toc24306]IP type
4.2 [bookmark: _Toc116918654][bookmark: _Toc116918113][bookmark: _Toc116918653][bookmark: _Toc116918112][bookmark: _Toc11598]RedCap Enhancement functions
4.2.1 [bookmark: _Toc4811]5G Network Sliceing
4.2.2 [bookmark: _Toc32185]5G LAN
4.2.3 [bookmark: _Toc28336]SIB9
4.2.4 [bookmark: _Toc21097]URLLC
4.2.5 [bookmark: _Toc22422]Position
4.2.6 [bookmark: _Toc10668]Small data
4.2.7 Enhanced coverage
4.2.8 [bookmark: _Toc25195]NPN
4.2.9 [bookmark: _Toc3735]SUL
4.2.10 Voice
4.2.11 SMS
5 RedCap Requirements in specific use scenario
5.1.1 industrial control
5.1.2 Electricity Industry
5.1.3 Video internet（Surveillance）
5.1.4 Vehicle internet
5.1.5 Wearable（Smart watch）

6.1 [bookmark: _Toc116918669][bookmark: _Toc116918129][bookmark: _Toc116918670][bookmark: _Toc116918128]RedCap device Power Saving
6.1.1 eDRX/cDRX
6.1.2 RRM measurement relaxation
6.2 IMS(SMS, VoNR)
6.3 Enhanced functions?
1. RedCap Test Cases
0.1 Basic operation
0.1.1 Device capabilities
0.1.2 Random access procedure / RedCap UE identification
0.1.3 Cell selection and Reselection
0.1.4 Bandwidth Part (BWP) operation
0.1.5 Data Throughput
0.1.6 Mobility
0.2 NR/LTE Interoperability
0.3 RedCap/NR Interoperability

0.4 RedCap device Power Saving
0.4.1 eDRX/cDRX
0.4.2 RRM measurement relaxation
0.5 IMS(SMS, VoNR)
0.6 Enhanced functions


1. Output
1. Summary


The RedCap capabilities are evolving dramatically and rapidly now, There is an increasing demand in markets including industrial and consumer for 5G devices with low power consumption and lower cost. The study report currently focuses on 3GPP RedCap development and remaining problems, analyzes the industry development of RedCap based on specific use cases, and puts forward the feature recommendations of RedCap devices. 
The guidelines of the RedCap devices will not only clearly proposed basic requirements to ensure the performance of RedCap, but also introduce 5G features such as low latency, low power consumption, 5G LAN, and network slicing, which can fully utilize 5G and the benefits, help to accelerate the maturing of various industries. 




