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1 Introduction
In RAN2#111 e-meeting, an agreeable proposal was made[1] to study the number of device types.  The agreements are as the following:

Agreements:

1. At least for device type identification and access restriction (including initial access), the network needs to know whether the UE is redCap UE or not. FFS on whether based on explicit or implicit signalling.

2. The existing UE capabilities framework is used as baseline to indicate the capabilities of a RedCap UE (this does not imply anything on the reporting of the device type, if the need for a device type will be agreed)

3. The number of device types should be minimised, to reduce market fragmentation, and introduced only where essential to control UE accesses and differentiate them from legacy R15/R16 and non-Redcap R17 UEs, (e.g. number of Tx/Rx antennas, maximum supportable BW, etc.). The exact composition of the set of L1 capabilities of the device type can be discussed by RAN1.
4. Discuss in normative phase on whether to signal (and in case how) a Device type and its associated capabilities (the reduced set of capabilities) is captured in specifications, and whether device type is indicated as part of UE capability;
In this contribution, we discuss definition and constriction of REDCAP UE.

2 Discussion

According to last RAN1 meeting, REDCAP UE will be discussed in 20M bandwidth for FR1, and the bit rate of 20M bandwidth can range from 2Mbps to 150Mbps which covers all REDCAP UE uses cases. However, it is hard for higher layer to guarantee QoS flow and latency for different use cases within one device type. Therefore, in our understanding, defining device types is straightforward for RAN and core network to coordinate with each other and guarantee the service quality.
Three use cases was agreed to study for REDCAP UE in the latest SID [1] (e.g. industrial wireless sensor, video surveillance, and wearables scenarios). The specific reference bit rate requirements are quite different: for industrial wireless sensors is less than 2 Mbps, for reference economic video  would be 2-4 Mbps, for high-end video would require 7.5-25 Mbps, 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. The limitation of the bit rate range from <2Mbps to 150Mbps, which is a relax definition. Different bit rate correspond to various UE capabilities, which is hard to conclude in one category.
Observation 1: The bit rate requirements for different use cases differ from each other, and it is hard to conclude in one category.
It is better to define minimum capability requirement for different use cases so that network would know which type the UE belongs to and assign different resources. If the minimum capability requirement definition of REDCAP UE is only one type for all use cases, it may cause great problem. For example, if there is no constriction on RedCap UE type, e.g. a low-end device used as a wearable application, network would allocate data resources which exceed its process capability. It is a waste of resources and damage to users experiences . 

Based on the discussion, it is proposed to define REDCAP UE in two types with different minimum capability requirement (e.g. low-end and high end REDCAP UE): low-end type covers industrial sensor, economic video surveillance, low-end wearable use cases; while high-end type is for high-end wearable and high-end video surveillance use cases.
Proposal 1: Define two type of REDCAP UE with different minimum capability requirement (e.g. low-end REDCAP UE and high-end ).
3 Conclusion
In this contribution, we discussed definition and constrain of REDCAP UE and have the following observation and proposal:

Observation 1: The bit rate requirements for different use cases differ from each other, and it is hard to conclude in one category.

Proposal 1:  Define two type of REDCAP UE Define two type of REDCAP UE with different minimum capability requirement  (e.g. low-end REDCAP UE and high-end ). 
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