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Introduction
In the RAN #91e meeting, the objectives of definition and constraining of the reduced capabilities have been discussed and the following items have been achieved [1]:
	· Specify definition of one RedCap UE type including capabilities for RedCap UE identification and for constraining the use of those RedCap capabilities only for RedCap UEs, and preventing RedCap UEs from using capabilities not intended for RedCap UEs including at least carrier aggregation, dual connectivity and wider bandwidths. [RAN2, RAN1]
· The existing UE capability framework is used; changes to capability signalling are specified only if necessary.



Hence, in this contribution, the discussion on the definition and constraining of reduced capabilities is provided in the following sections.
Discussion
2.1 The definition of reduced capability UE
The RedCap device could be understood as the equipments serving the relative low-end services, including the small devices in factories with low requirements, e.g. the sensors or the monitors, and the wearable equipments for personal daily life, e.g. the smart watches or the medical monitors.  Therefore the RedCap UEs could be independently defined as one type of UE differentiated from the non-RedCap UEs. The detail of supportive features included in the capability of RedCap UE is still under discussed in RAN1.
The network needs to know whether the UE is RedCap UE or not in order to provide different access strategies which may impact the performance of network. In the TR 38.875[2], four options are proposed as below:
-	Option 1: RedCap device type is indicated as part of the capability signalling.
-	Option 2: Define a new IE specifically for RedCap UEs containing RedCap-specific capabilities. The IE is included in the signalling only by Redcap UEs.
-	Option 3: The network identifies RedCap UEs based on identification solution (see Clause 11.1), e.g. during Msg1, Msg3, MsgA, etc, (pending RAN1 conclusion). The identification is forwarded it to target gNB during handover. 
-	Option 4: The network identifies RedCap UE based on the reported capabilities, assuming the identification can be done through RedCap-specific capabilities not used by non-RedCap UEs. 
As agreed that the number of the RedCap device types should be minimised so it is possible to signal the device type of RedCap UE within the capability signalling. From the maintenance of network, it is beneficial to identify the RedCap UEs as early as possible. If the network can identify the RedCap UE during initial access, e.g. via particular/dedicated BWP or particular/dedicated radio resource or during the RRC connection setup procedure, it is possible for network to perform different access strategies. Therefore the identification of the RedCap UEs during initial access as Option 3 suggested could be considered to identify the device type of UE for network.
Observation 1: From the maintenance of network, it is beneficial to identify the RedCap UEs as early as possible. If the network can identify the RedCap UE during initial access, e.g. via particular/dedicated BWP or particular/dedicated radio resource or during the RRC connection setup procedure, it is possible for network to perform different access strategies.  
Proposal 1: the identification of the RedCap UEs during initial access could be considered to identify the device type of UE for network.

2.2 The constraining of reduced capabilities
Another issue is that how to ensure RedCap UEs are only used for intended use cases.  In TR 38.875[2], four options listed below could also be considered:
-	Option 1: RRC Reject based approach
-	Option 2: Subscription validation (Note: SA2, CT1 confirmation is needed)
-	Option 3: Verification of RedCap UE
-	Option 4: Left up to network implementation to ensure RedCap UE uses intended services and/or resources.
For the intended use cases, two types of check could be considered: the capability check and the service type check. The RAN could check the RAN side capabilities, such as the number of UE Rx/Tx antennas or UE bandwidth. If the capability does not match the definition of reduced capability UE, the network could reject the UE with RRC rejection. For the service type check, if the network could early identify the reduce capability UE though Msg1/Msg3/MsgA or capability signalling, the network should indicate the device type of RedCap UE to core network for further verification by NAS signalling and leave the core network decide whether to accept the UE or not. Both option 1 and option 2 could be studied to ensure RedCap UEs are only used for intended use cases.
Proposal 2: The RAN could check the RAN side capabilities, such as the number of UE Rx/Tx antennas or UE bandwidth. If the capability does not match the definition of reduced capability UE, the network could reject the UE with RRC rejection.
Conclusion
In this contribution, the discussion on the remaining issue for definition and constraining of reduced capability is provided.
Observation 1: From the maintenance of network, it is beneficial to identify the RedCap UEs as early as possible. If the network can identify the RedCap UE during initial access, e.g. via particular/dedicated BWP or particular/dedicated radio resource or during the RRC connection setup procedure, it is possible for network to perform different access strategies.  
Proposal 1: the identification of the RedCap UEs during initial access could be considered to identify the device type of UE for network.

Proposal 2: The RAN could check the RAN side capabilities, such as the number of UE Rx/Tx antennas or UE bandwidth. If the capability does not match the definition of reduced capability UE, the network could reject the UE with RRC rejection.
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