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Introduction
In RP#91e a new WI was approved on reduced capability devices. The following objectives have been identified in the work item description [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.
This contribution discusses possible methods of constraining the use of RedCap capabilities to ensure RedCap UEs only request services/resources for RedCap UE type.
Discussion
An objective in the reduced capability (RedCap) work item is how to ensure RedCap UEs are only used for intended use cases i.e. UE identifying as RedCap UE can only use services and resources intended for RedCap UE type. The following options to constrain RedCap UEs have been captured in TR 38.875 [2]:
-	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.
With Option 1, network can reject an RRC connection establishment attempt if the service request type is not allowed for RedCap UEs. The service type can be known, for example, based on the establishment cause provided in Msg3. This method would allow quick rejection of UE prior to completion of RACH procedure.
However, UE capability transfer (e.g. via response to UECapabilityEnquiry) is initiated only once a UE is in RRC Connected state, at which point the UE has already completed the RRC Connection establishment  procedure. To effectively constrain RedCap UE via the RRC Reject message the UE must be identified as “RedCap” prior to completion of RACH procedure. If early identification in e.g. msg1/msgA/msg3 is supported, the network would be able to compare RedCap device type with establishment cause no later than msg3, and decide whether to accept UE or not prior to completion of RACH procedure.
Proposal 1:	RRC Reject based approach (Option 1) is baseline method to ensure RedCap UEs are used for intended use cases if early identification (i.e. msg1/msgA/msg3) is enabled.
Although only one RedCap type is to be defined, there may still be capability differentiation between RedCap devices, for example, if RedCap device has 1Rx or 2Rx. To further verify that RedCap UE with 1Rx is not attempting to access a cell/frequency for which only 2Rx RedCap UEs are supported, network may optionally further verify RedCap via capability match in addition to RRC Reject based approach.
Proposal 2:	In addition to RRC Reject based approach, network may optionally verify RedCap UE via capability match (i.e. Option 1 + 3) after UE capability reporting.
If early identification is not supported/configured for a cell, the simplest approach would be to re-use existing capability signalling framework and perform a capability match with the use case requested by the UE. This method would reduce signalling exchange between RAN and core network necessary for Option 2. Also, by having a fully specified framework to verify UE capability there is no room for mis-interpretation between what UE reports and how network evaluates, which could arise if contraining capabilities is based on network implementation.
Proposal 3:	If early identification (i.e. msg1/msgA/msg3) is not enabled, verification of RedCap UE via capability match (i.e. Option 3) is baseline method to ensure RedCap UEs are used for intended use cases
Conclusion
In this contribution the following proposals were made concerning constraint of RedCap UE to intended use cases:
Proposal 1:	RRC Reject based approach (Option 1) is baseline method to ensure RedCap UEs are used for intended use cases if early identification (i.e. msg1/msgA/msg3) is enabled.
Proposal 2:	In addition to RRC Reject based approach, network may optionally verify RedCap UE via capability match (i.e. Option 1 + 3) after UE capability reporting.
Proposal 3:	If early identification (i.e. msg1/msgA/msg3) is not enabled, verification of RedCap UE via capability match (i.e. Option 3) is baseline method to ensure RedCap UEs are used for intended use cases
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