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1 Introduction
In the previous SI objective in the approved Rel-17 New SID on support of reduced capability NR devices, the main motivation is to introduce the new device type with lower 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, video surveillance and wearables. The UE identification and access restrictions functionality was captured is as follows [1]:

	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].


In this contribution, we give some general principles on the UE capability handling in the scope of the study item.
2 Discussion
The UE capability handling is an essential functionality of the radio interface. RAN2 should discuss and agree at least on the general principles in the scope of the study item such as how to define such reduced capabilities and how the devices with reduced capabilities to be identified by the networks. The signalling details can be discussed further. 
In our companion paper [2], we discussed the Redcap UE could let itself be identified by the network during the initial access with a minimum set of Redcap UE capabilities. i.e., a set of capabilities in terms of the minimum bandwidth, MIMO layer and modulation order etc. And more complex Redcap UEs can be reported to the network. How a Redcap UE conveys to the network what it supports beyond this set of minimum capabilities can be consider to be conveyed by the UE capabilities.
Issue1: How to define and constrain such reduced capabilities?
Currently RAN2 spec has standardized a comprehensive/complete set of UE capabilities based on which the network can unambiguously determine the features supported by a particular UE. Unlike LTE, NR is not relying on UE categories to define a set of capabilities that a certain chipset implements thus allows a large degree of freedom other than UE categories which only gives several bundled information of bandwidth, modulation and coding scheme (MCS) and number of MIMO layers, etc. If we consider reuse the current NR capabilities framework, it seems the new UE capability IE or some extension on the current UE capability’s parameters are sufficient to reflect these characteristics of Redcap UEs. An example is to indicate the UE’s minimum Bandwidth supported for the scheduling. This would reuse the bitmap to indicate UE channel bandwidths defined as part of “Physical layer parameter” in TS 38.306. In this way gNB would know whether a given UE can be configured with the corresponding feature and supported range of the parameters configuration of the network. We consider at least that the following parameters can be reflected in TS 38.306 :
a) Band/Band combination;
b) Reduced number of UE RX/TX antennas;
c) Half FDD;

d) Relaxed UE processing capability.
However, if we consider the limited range of peak data rate of Redcap UEs, UE category or device type may be sufficient to identify the granularity of the specified peak data rates. A specified UE category and its associated peak data rate with its bundled information of bandwidth, modulation and coding scheme (MCS) and number of MIMO layers can properly represent the Redcap device type that vendors wish to implement. Hence, the LTE UE category can be another alternative for UE capability signalling by using only one signalling instead of the corresponding full set of UE capabilities. As RAN1 is currently discussing the Redcap device types with its bundled configuration, we can wait for more input.

Observation 1: Two alternatives for Redcap UE capability signalling can be considered further:

· Reuse the current NR capabilities framework;

· UE category/ device types.
Issue2: Shall UE capabilities be static?

In NR, The UE radio access capabilities are static, i.e. the UE is not able to change its capabilities (except by transition through Detach/Attach). This principle avoids additional signalling and processing load (frequent reconfigurations). For the new introduced Redcap devices, we think it also applies. Even for OTA upgrade for the UE capabilities change, it is not happen frequently, thus UE change its capabilities through Detach/Attach is enough.

In NR, it supports means by which a UE may indicate (temporary) restrictions of its capabilities to the network i.e. hardware sharing, interference or overheating and the temporary capability restrict should be transparent to the NG core. However for the reduced capability NR devices especially for the factory sensors which are of low cost and it is not likely to share a radio front-end or other components with another RAT (e.g. Wi-Fi) and have a need to report hardware sharing and interference problems. Over-heating is another use case where the UE can initiate its radio capability update to degrade the MIMO rank numbers etc. to cool down the modem and RF temperature to avoid UE rebooting. However, for the reduced capability NR devices, UE can typically have only one RX antenna. The functionality of overheating is not needed to be introduced.
Observation 2: The complete set of UE capabilities shall be static, i.e., the UE must not change its capabilities except during Detach/Attach. 
3 Conclusions

Based on the discussion, we make the following observations:
Observation 1: Two alternatives for Redcap UE capability signalling can be considered further:

· Reuse the current NR capabilities framework;

· UE category/ device types.

Observation 2: The complete set of UE capabilities shall be static, i.e., the UE must not change its capabilities except during Detach/Attach. 
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