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

· Specify higher layer support of enhancements listed above [RAN2, RAN1]. Details are to be refined at RAN#91e taking the outcome of the RedCap SI into account, and work on this objective shall start after RAN#91e:

· Specify definition of RedCap UE type(s) including set(s) of L1 capabilities for RedCap UE identification and for constraining the use of those RedCap L1 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.

· Specify functionality that will enable RedCap UEs to be explicitly identifiable to networks and allow operators to restrict their access if desired.

· Specify necessary updates of UE capabilities (38.306) and RRC parameters (38.331).

In this paper, considerations on L1 capabilities for RedCap UE are discussed. 
2 Identification for RedCap UEs
As discussed during the SI phase, an early identification of a RedCap UE is necessary for several reasons. The coverage difference between NR UEs and RedCap UEs can be an issue and can impact the reliability of a Msg2, resulting in a need to identify the Redcap UE in Msg1. RA procedures for RedCap UEs and NR UEs can be different, then there is a need for an early UE identification and how early depends on which part of the RA procedure is different. Also Msg3 may be transmitted on a different UL bandwidth and a RedCap UE needs to be identified before Msg3. 
Proposal #1: Support early identification of RedCap UEs during initial access. 

Identification of a RedCap UE in Msg1
When the identification of a RedCap UE is done in Msg1, separate PRACH resources can be used by RedCap UEs and NR UEs so that a gNB can distinguish UEs with different capabilities. Identification of a RedCap UE by capabilities mapped in the PUSCH of MsgA can also be considered for 2-step RACH if supported by RedCap UEs. Besides the maximum supported UE BW during initial access which should be included in the set of L1 capabilities of the device type for RedCap early identification, other L1 capabilities can include bandwidth after initial access and number of receive antennas.  Other L1 capabilities can also be included. 
Once the gNB identifies the RedCap UE and has knowledge of the UE capabilities, a gNB can configure a proper CORESET and search space (e.g., with more resources) for RAR/Msg3 and Msg4, associated with the PRACH resources for RedCap UE for example to compensate the DL coverage loss.  If no UE capability is reported in Msg1 or MsgA, in order to be able to serve RedCap UEs a gNB needs to use more DL resources for all UEs. A gNB can configure a separate CORESET for PDCCH indicating the message in RACH procedure for RedCap UEs and configure a larger bandwidth for CORESET 0 or initial BWP for other NR UEs. With the early identification in Msg1, a gNB has also the flexibility to move the UE in a different BWP during initial access, for example the UE can use a different BWP to transmit Msg3, or after Msg4. 
Identification of a RedCap UE in Msg3
When the identification of a RedCap UE is done in Msg3 or MsgA PUSCH, a UE can provide more information to a gNB given the availability of several bits to carry such information.  For example, a UE can report the number of receive antennas, or the supported bandwidth. In eMTC/NB-IoT, DV/BSR and channel status are also reported in Msg3, which gives more information to a gNB to choose parameters for RRC connection setup or for an UL grant for early data transmission (EDT). 
Proposal #2: If identification of a RedCap UE in Msg1 is supported, consider bandwidth after initial access and number of receive antennas to be included in the set of L1 capabilities. Additional L1 capabilities can be reported in Msg3.
3 Access barring for RedCap UEs
RAN2 is discussing access barring for RedCap and considering to reuse the existing access barring mechanism UAC (unified access barring) in RRC. RAN1 can discuss this in future meetings after RAN2 concludes, as needed.
4 Conclusion
In this paper, considerations on L1 capabilities for RedCap UE are discussed. 
Proposal #1: Support early identification of RedCap UEs during initial access.
Proposal #2: If identification of a RedCap UE in Msg1 is supported, consider bandwidth after initial access and number of receive antennas to be included in the set of L1 capabilities. Additional L1 capabilities can be reported in Msg3.
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