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Discussion and decision
1 Introduction
In SID [1], the following objective was agreed:

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].

In this paper, some considerations on access identification and barring for RedCap UEs are discussed. 
2 Access identification for RedCap UEs
As analyzed in [2], cost reduction may cause performance degradation in DL channels. For example, for PDCCH,  ~10 dB or ~4dB coverage loss (without considering antenna loss for) are observed when reducing from 4 to 1  Rx antennas for FR 1 Urban or from 2 to 1 Rx antennas for FR 1 Rural, respectively,  and ~4 dB loss for FR 2 by reducing 2 Rx to 1 Rx [3].  In order to compensate the coverage loss, it is better to have early indication of RedCap UE in the RACH procedure. For example, separated resources of PRACH for RedCap UEs from other NR UEs can be used for gNB to obtain UE capability. UE capability in PUSCH of Msg A can also be considered in 2stepRACH can be supported by RedCap UE.  Accordingly, gNB can configure a proper CORESET and search space (e.g., with more resource) for RAR/Msg 3Retx and Msg 4, associated with the PRACH resource for RedCap UE.  With known UE capability, e.g., RedCap UE, gNB can schedule more DL resource for PDSCH carrying RAR and Msg 4 to compensate the DL coverage loss.  Moreover, if there is no UE capability report in Msg 1 or Msg A, in order to be able to serve RedCap UE DL coverage will degrade as gNB needs to use more DL resource for all types of UEs, e.g., RedCap and “normal” NR UEs. It will waste DL resources.  On the other hand, with separated CORESET for PDCCH indicating the message in RACH procedure for RedCap UEs, it will not impact on other NR UEs, i.e. larger bandwidth for COREST 0 or initial BWP can be configured to other NR UEs. Alternatively, Msg A PUSCH and Msg 3 can be used to indicate RedCap UEs.  More bits can be used to indicate more information, for example, actual number of antennas or supported bandwidth. In eMTC/NB-IoT, DV/BSR and channel status are also reported in Msg 3, which gives more information to gNB to choose parameters for RRC connection setup or for a UL grant for early data transmission (EDT). 

Proposal #1: Support early access for identification for RedCap UEs during random access. 
3 Access barring for RedCap UEs
Access control is a critical aspect of network management. From a system perspective, the network has to have proper mechanisms to identify the UEs and/or UE types/categories accessing the cell, and to decide whether to grant access to certain UE(s) or certain UE type(s)/category(ies) or to deny/bar their access. For example, if desired, a network can deny cell access to the RedCap UEs in order to avoid congestion in the cell and ensure QoS to other UEs, such as legacy UEs or “normal” UEs. In other situations, the network may desire to not fully bar access for RedCap UEs, rather to impose certain restrictions on their access, in order to maintain some level of QoS for such UEs, while ensuring prioritized access and QoS for legacy/normal UEs. For RedCap UEs, it seems reasonable that cell access procedures would consider UE capabilities, such as the reduced bandwidth of RedCap UEs.
The network can pursue a variety of mechanisms to achieve access barring, either based on explicit indication of UE-type-based access barring in the cell access procedure or implicit indication of access barring using configuration of cell access resources. Further study is needed to identify different access barring approaches and to compare their utility, flexibility, overhead, and forward compatibility (e.g., to next releases and/or other potential “non-normal” UE types). It is noted that while access barring is mainly a technical area for RAN2, it is still useful for RAN1 to study PHY-based / PHY-related mechanisms and provide recommendations to RAN2 regarding potential solutions. 
Proposal #2: Study access barring mechanisms for cell access control for RedCap UEs to ensure efficient network operation.
4 Conclusion
In this paper, some analysis on access identification and barring for RedCap UEs, as well as UE capability of RedCap UEs were provided. We proposed:
Proposal #1: Support early access for identification for RedCap UEs during random access. 
Proposal #2: Study access barring mechanisms for cell access control for RedCap UEs to ensure efficient network operation.
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