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1 Introduction

In [1], the objectives include the following items:

· Study standardization framework and principles for how to define and constrain such reduced capabilities – considering definition of a limited set of one or more device types and considering how to ensure those device types are only used for the intended use cases [RAN2, RAN1].

· Study functionality that will allow devices with reduced capabilities to be explicitly identifiable to networks and network operators, and allow operators to restrict their access, if desired [RAN2, RAN1].

This contribution focuses on the 1st item above and discuss on the general ideas regarding how to define and constrain the reduced capabilities. 
2 Discussion

Definition of the Reduced Capabilities

The first question to answer is whether any changes to the existing UE capabilities framework that has been in place for NR R15/16 can be reused, or something new is required for reduced capabilities.  ‎

From the scope in [1] and the RAN1 discussions so far, the main interested reductions are along the lines of limiting the number of antennas, the bandwidth, and probably also not supporting full duplex in given frequency bands. The current UE capability framework is able to indicate the number of supported antenna ports and the supported bandwidth in different band/band combinations. From high level, it seems possible to reuse the existing framework but just add further restrictions/requirements based on the output of this SI. For support of half-duplex FDD, additional parameter(s) may be added in per UE or per FR manner. We therefore observe that the required capabilities do not require something fundamentally new, but they can base on existing UE capability signalling framework‎

Proposal 1: The reduced capabilities can base on existing UE capability signalling framework. 

Proposal 2: Further discuss the required changes to the existing UE capabilities, or need for new components based on output of the SI.
Constraint of the Reduced Capabilities

The SI objectives also cover one part regarding certain constraint of the reduced capabilities, i.e., how to ensure those device types are only used for the intended use cases.
However, it is unclear at this stage what needs to be done to support such constraint, except that as in the SI objective some UE type(s) may need to be defined. There are reasons from two aspects. 

· Firstly, in the specification normally the procedure/signalling is captured to support the required functionality, but it does not necessarily capture the intended use case in an explicit manner. 

· Then, another objective in the SI, “‎Study functionality that will allow devices with reduced capabilities to be explicitly identifiable to ‎networks and network operators, and allow operators to restrict their access, if desired ‎”, to some extend serves the purpose of restricting such UEs to some networks. 

Therefore, we have the following observation and proposal. 

Observation: There seems no need to explicitly define restriction of reduced capabilities to certain use cases.  

Proposal 3: Further discuss the mechanism to define UE type(s) with reduced capabilities. 

Definition of UE type(s) with reduced capabilities

As previously discussed, UE type(s) are defined to facilitate identification and restriction of RedCap UEs when needed. Also, along the line of Proposal 1 it is meaningful to build upon the existing UE signalling framework a simple definition of UE type(s). One possible way is to define a type so that it is linked to a certain UE capability level, i.e., a specific set of reduced capabilities. This is illustrated in Figure 1. 
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Figure 1 Illustration of relationship between UE capability level and device type

· There are some further discussions regarding such mapping.

· ‎The UE capability level contains a set of lower capabilities based ‎on existing singling framework (with necessary changes as in Proposal 2), and the type is then ‎linked to a device type. 

· There may be one or multiple UE type(s), i.e., the framework needs to be future-proof in terms of extendibility. 

· It requires further discussions whether a specific UE capability level is linked to only one or can be linked to multiple device types. If it is the latter, it might not be possible to identify one type based solely on the capability report. 

With these we have the following proposals. 

Proposal 4: The signalling framework supports multiple UE types for future-proof in terms of extendibility.

Proposal 5: A UE type is linked to a UE capability level, i.e., a given set of reduced UE capabilities. 

Proposal 6: Further discuss whether a UE capability level can be linked to more than one UE types. 
3 Conclusion
In this contribution we discuss on definition and constraint of Reduced Capabilities for NR R17 with the following observation and proposals.
Observation: There seems no need to explicitly define restriction of reduced capabilities to certain use cases.  

Proposal 1: The reduced capabilities can base on existing UE capability signalling framework. 

Proposal 2: Further discuss the required changes to the existing UE capabilities, or need for new components based on output of the SI.
Proposal 3: Further discuss the mechanism to define UE type(s) with reduced capabilities. 

Proposal 4: The signalling framework supports multiple UE types for future-proof in terms of extendibility.

Proposal 5: A UE type is linked to a UE capability level, i.e., a given set of reduced UE capabilities. 

Proposal 6: Further discuss whether a UE capability level can be linked to more than one UE types. 
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