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Introduction
The WID [1] of Rel-18 eRedCap was updated in RAN #98e meeting. 
	· Power saving/energy efficiency enhancements
· Enhanced eDRX in RRC_INACTIVE (>10.24s) [RAN2, RAN3, RAN4]
· Note that this objective requires SA2, CT1 and CT4 involvement
· Complexity/cost reduction
· Further reduced UE complexity in FR1 [RAN1, RAN2, RAN4]
· UE BB bandwidth reduction
· 5 MHz BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH, with 20 MHz RF bandwidth for UL and DL
· The other physical channels and signals are still allowed to use a BWP up to the 20 MHz maximum UE RF+BB bandwidth.
· Support additional separate early indication(s) [RAN1, RAN2]
· UE peak data rate reduction
· Relaxation of the constraint (vLayers·Qm·f ≥ 4) for peak data rate reduction
· The relaxed constraint is, e.g., 1 (instead of 4).
· The parameters (vLayers, Qm, f) can be as in Rel-17 RedCap.
· Both 15 kHz SCS and 30 kHz SCS are supported.
· Aim to define at most one Rel-18 RedCap UE type for further UE complexity reduction.
· The existing UE capability framework is used, and changes to capability signalling are specified only if necessary. By default, all UE capabilities applicable to a Rel-17 RedCap UE are applicable unless otherwise specified.
Notes:
· The work defined as part of this WI is not to overlap with LPWA use cases.
· Coexistence with non-RedCap UEs and Rel-17 RedCap UEs should be ensured.
· This WI considers all applicable duplex modes unless otherwise specified.
Check in RAN#99 regarding: 
· Whether UE peak data rate reduction for UE is limited only with UE BB bandwidth reduction or standalone.


According to the WID, eRedCap UE will support additional separate early indications. In this paper we would like to discuss this aspect as well as the access control of eRedCap.
Discussion
Early indication
In Rel-17 RedCap study, the early indication framework was standardized. The RedCap UE can be identified by the network via MSGA/Msg3 from a RedCap specific LCIDs and optionally via MSGA/Msg1 (RO or preamble) during RACH procedure. Specifically, for MSGA/Msg1 early indication, it is up to network whether the RedCap specific RACH resource configuration is provided or not. For MSGA/Msg3 solution, RedCap UE can be identified by the dedicated LCID(s) assigned for CCCH/1 message regardless of whether the RedCap specific RACH resource is configured by network or not.
Observation 1: Rel-17 RedCap has specified the early indication framework.
For Rel-18 eRedCap, we believe it has similar requirement on the early identification as the Rel-17 RedCap UE. There are several benefits to enable the early indication mechanism also for eRedCap UE, for example to allocate the appropriate physical layer resource in or after Msg4/Msg5/MSGB and help the network to identify the UE type for access control in the early initial access phase. 
Since the early indication mechanism for Rel-17 RedCap has already been well specified, we believe that it will be simple and straightforward to reuse the similar scheme for Rel-18 eRedCap.
Proposal 1: The early indication scheme for Rel-17 RedCap UE can be basically reused for Rel-18 eRedCap UE.
From RAN2 perspective, similar to Rel-17 MSG1/Msg3 early indication scheme, an eRedCap specific LCIDs for CCCH/1 message could be introduced for Rel-18 eRedCap. Then the eRedCap UE can be identified by these dedicated LCID(s) indicated for CCCH/1 message carried in MSGA/Msg3 during RACH procedure. Two additional LCIDs are assigned to the CCCH/1 message separately for Rel-18 eRedCap UE.
Proposal 2: The Rel-18 eRedCap UE uses two new/dedicated LCIDs for their UL CCCH/1 message separately to support early indication in Msg3 or MSGA PUSCH.

Access control
In Rel-17, the cell baring indication for RedCap UE is configured in SIB1 which is for 1Rx and 2Rx separately. After RedCap UE acquires the SIB1, and if the cellbarred for RedCap UE set to barred, RedCap UE considers the cell is barred. 
In Rel-18, the similar scheme and cell baring configuration can be applied for eRedCap for access control. Thus, a separate cell baring indication can be introduced in SIB1 for eRedCap UE. The Rel-18 eRedCap UE considers the cell is barred if the cell barred is present in the acquired SIB1 and is set to barred.
Proposal 3: The Rel-18 eRedCap, the separate cellBarred indications are introduced in SIB1 for cell barring indication for eRedCap UE.
Given that eRedCap is further reduced capability than the RedCap device, the typical scenario of eRedCap and RedCap may be different. Network may have different deployment strategies for eRedCap and RedCap device. It is good for eRedCap to have a separate IFRI indication from the RedCap device. The configuration method could be similar to RedCap. For eRedCap UE, a RedCap specific IFRI is introduced in SIB1. The eRedCap device will follow the eRedCap specific IFRI indication for cell (re)selection to intra-frequency cells if cell is barred.
Proposal 4: The eRedCap specific IFRI is introduced in SIB1. If eRedCap specific IFRI is absent from SIB1, UE considers the cell does not support eRedCap.
Similar to Rel-17 RedCap specific IFRI, if cellbarred in MIB is set to barred, the eRedCap UE should follow the Rel-18 eRedCap-specific IFRI provided in SIB1.
Proposal 5: The eRedCap UE should follow the RedCap-specific IFRI provided in SIB1 when cellBarred in MIB is set to barred.

Separate eRedCap initial BWP
The RedCap-specific initial BWP has been introduced in Rel-17 for RedCap. If a RedCap-specific initial UL BWP is configured for RACH, RedCap UEs shall use the RedCap-specific initial UL BWP only to perform RACH. Further, RAN1 has made following agreements.
	Agreement:
For a cell supporting both Rel-17 and Rel-18 RedCap UEs,
· The Rel-18 RedCap UEs can share the same separate initial DL/UL BWP as the Rel-17 RedCap UEs.
· FFS: whether to support an additional separate initial DL/UL BWP specific to Rel-18 RedCap UEs


 
Since Rel-17 RedCap and Rel-18 eRedCap has similar requirements on the BWP operation, and additional separate initial BWP configuration may cause the BW fragmentation which causes complexity. Thus, it is desirable that no additional separate eRedCap-specific initial BWP is introduced for Rel-18 eRedCap.
Proposal 6: Rel-18 eRedCap can share the RedCap-specific initial BWP defined in Rel-17 and no additional separate eRedCap-specific initial BWP is introduced in Rel-18.

Conclusion
We have the following observations, and we’d recommend RAN2 to discuss and adopt the following proposals:
Observation 1: Rel-17 RedCap has specified the early indication framework.
Proposal 1: The early indication scheme for Rel-17 RedCap UE can be basically reused for Rel-18 eRedCap UE.
Proposal 2: The Rel-18 eRedCap UE uses two new/dedicated LCIDs for their UL CCCH/1 message separately to support early indication in Msg3 or MSGA PUSCH.
Proposal 3: The Rel-18 eRedCap, the separate cellBarred indications are introduced in SIB1 for cell barring indication for eRedCap UE.
Proposal 4: The eRedCap specific IFRI is introduced in SIB1. If eRedCap specific IFRI is absent from SIB1, UE considers the cell does not support eRedCap.
Proposal 5: The eRedCap UE should follow the RedCap-specific IFRI provided in SIB1 when cellBarred in MIB is set to barred.
Proposal 6: Rel-18 eRedCap can share the RedCap-specific initial BWP defined in Rel-17 and no additional separate eRedCap-specific initial BWP is introduced in Rel-18.
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