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1	Introduction
New SID on support for reduced capability (REDCAP) devices was approved in RP-193238.
In this contribution we discuss the access restriction for REDCAP devices as per the following study item objective:
	· 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].


2	Discussion

The following was agreed in RAN2#111-e:

Agreements:
1. An indication in system information is needed to indicate whether a REDCAP UE can camp on the cell. FFS whether the indication is explicit or implicit. 
2. UAC mechanism also apply to REDCAP UEs.
3. System information indicates whether REDCAP operation is allowed/barred on a frequency. FFS reuse the legacy intraFreqReselection or introduce separate flag
4. Further discuss enhancement of UAC for REDCAP UEs, including e.g.:
	a. define new Access Identity for REDCAP UEs
	b. define new Access Categories for REDCAP UEs
	(for any final decision we need to check with SA1 and/or CT1)

UE identification for RedCap UEs was also discussed in RAN1#102-e, the following agreements were made [3]:
	[bookmark: _Hlk49352463]Agreements:
· Further study the options for identification of RedCap UEs, including at least the following indication methods:
· Opt. 1: During Msg1 transmission, e.g., via separate initial UL BWP, separate PRACH resource, or PRACH preamble partitioning.
· Opt. 2: During Msg3 transmission. 
· Opt. 3: Post Msg4 acknowledgment. 
· E.g., during Msg5 transmission or part of UE capability reporting.
· Opt. 4: During MsgA transmission (subject to support of if 2-step RACH)
· Other options are not precluded.
· Note: This study intends to establish feasibility of, and pros and cons for the identified options from RAN1 perspective, without any intention of down-selection without guidance from RAN2.
Conclusion:
· RAN1 to wait for further progress in RAN2 on the issues of temporary access barring and congestion control.





Unified access control framework applies to all UE states (RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED) for NR. NG-RAN broadcasts barring control information associated with Access Categories and Access Identities. The UE determines whether an access attempt is authorized based on the barring information broadcast for the selected PLMN, and the selected Access Category and Access Identity(ies) for the access attempt. We think that no RedCap specific changes are needed for UAC, because UAC can already be configured for RedCap UE. 
Proposal 1: RedCap specific changes are not introduced for UAC
In addition, overload and access control functionality such as RACH back off, RRC Connection Reject, RRC Connection Release and UE based access barring mechanisms is already supported in NR specifications. The gNB handles access attempts with establishment causes "emergency", "mps-PriorityAccess" and "mcs-PriorityAccess" (i.e. Emergency calls, MPS, MCS subscribers) with high priority and responds with RRC Reject to these access attempts only in extreme network load conditions that may threaten the gNB stability.
In general, above mentioned mechanisms are applicable for all the UEs and cannot be used as such only for REDCAP devices access control.  Given the possible high number of REDCAP devices and also their potentially reduced coverage, operators may wish to limit REDCAP devices from using certain cells/carrier. As can be seen in the SID objectives, the networks and network operators should be allowed to restrict REDCAP UE access. 
MIB or SIB based barring could be considered for REDCAP UEs access. NR MIB has between 1-3 spare bits depending on the configuration and it seems challenging to use MIB bits for REDCAP UE barring. In addition, dedicated message e.g. RRC Reject with extended wait time could be used for restricting the access of REDCAP UE. In LTE network can authorize MTC UE to utilize coverage enhancements for the selected PLMN. Upper layers indicates to the lower layers whether the use of coverage enhancements is authorized. Network can broadcast Qoffsetauthorization which is used in cell selection criterion. REDCAP UE has potentially reduced coverage which needs to be compensated by transmission repetitions which is expensive from network resources point of view. Therefore, we propose the following:
Proposal 2: Both broadcast and dedicated access restriction mechanisms are considered for REDCAP UEs
Proposal 3: Authorization mechanism (similar than coverage enhancement authorization for MTC) is considered for RedCap 

It was left FFS whether to reuse the legacy intraFreqReselection or introduce separate flag.
Agreements:
5. System information indicates whether REDCAP operation is allowed/barred on a frequency. FFS reuse the legacy intraFreqReselection or introduce separate flag

intraFreqReselection controls cell selection/reselection to intra-frequency cells when the highest ranked cell is barred, or treated as barred by the UE, as specified in TS 38.304. If intraFreqReselection is not allowed the UE needs to try inter frequency cells until allowed cell is found. It would be more straight forward if the network indicates allowed frequencies for RedCap. With this information the UE would be able to try allowed frequencies without blindly trying.
Proposal 4: System information indicates allowed frequencies for RedCap

3	Conclusion
In this contribution the access restriction for the REDCAP UEs was discussed, and the following is proposed:
Proposal 1: RedCap specific changes are not introduced for UAC
Proposal 2: Both broadcast and dedicated access restriction mechanisms are considered for REDCAP UEs
Proposal 3: Authorization mechanism (similar than coverage enhancement authorization for MTC) is considered for REDCAP 
Proposal 4: System information indicates allowed frequencies for RedCap



