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1. Introduction
At RAN1#110, the following objectives were studied [1].
	Agreement:
· The following options for further UE bandwidth reduction can be studied:
· Option BW1: Both RF and BB bandwidths are 5 MHz for UL and DL.
· Option BW3: 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.
· In addition, optional results for the following option can also be reported:
· Option BW2: 5 MHz BB bandwidth for all signals and channels with 20 MHz RF bandwidth for UL and DL. 
· At least the following cases are studied:
· The resource allocation spans a bandwidth of maximum 5 MHz.
· The same option is used for UL and DL.
· The same option is used for idle/inactive and connected mode.
· It is FFS whether to study other cases.


At RAN#97e, a new work item description (WID) on further NR RedCap UE complexity reduction was approved [2]. The following is part of objectives described in the WID:
· 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.
· Both 15 kHz SCS and 30 kHz SCS are supported.
· Notes: Coexistence with non-RedCap UEs and Rel-17 RedCap UEs should be ensured
· Check in RAN#98-e regarding: Whether UE peak data rate reduction for UE is limited only with UE BB bandwidth reduction or standalone. Whether or not/how a separate early indication can be supported.
This paper discusses impacts for UE BB bandwidth reduction and early indication.
2. Discussion
2.1. UE BB bandwidth reduction
In Rel-17 RedCap, the maximum bandwidth for RF and baseband (BB) is reduced from 100 MHz to 20 MHz in FR1. In Rel-18 eRedCap, the bandwidth reduction to 5 MHz is considered for further UE cost reduction. In the UE BB bandwidth reduction, the maximum bandwidth for RF is 20 MHz, and the BB bandwidth for only data channel (PDSCH and PUSCH) is reduced to 5 MHz. Other channels could be allowed to transmit/receive with 20 MHz bandwidth.
2.2. Network deployment and coexistence impacts
SSB/CORESET#0 and SIB1 configuration
The PBCH contained in SSB occupies 20 RBs, which corresponds to 3.6 MHz bandwidth for 15 kHz SCS and 7.2 MHz bandwidth for 30 kHz SCS in FR1. The eRedCap UE with the BB bandwidth reduction can receive the SSB with 20 MHz bandwidth, and support the SSB with both 15 KHz and 30 KHz SCS. For CORESET#0, the number of RBs is set to 24, 48, or 96 (corresponds to 4.32, 8.64, 17.28 MHz) for 15 kHz SCS and 24 or 48 (corresponds to 8.64 or 17.28 MHz) for 30 kHz SCS. After CORESET#0 reception, the eRedCap UE monitors the PDCCH candidates with Type-0 PDCCH CSS set to identify SIB1 resource allocation. The eRedCap UE can receive CORESET#0 with 20 MHz bandwidth, and also monitor the PDCCH candidates with Type-0 PDCCH CSS set. Therefore, sharing SSB/CORESET#0 with non-RedCap/Rel-17 RedCap UEs have no impacts. 
However, the reception of SIB1 within 5 MHz bandwidth may need to be considered because the SIB1 may exceed 5 MHz by network configuration. If the SIB1 exceeds 5 MHz bandwidth, another approach is to introduce eRedCap-specific SIB. However, the eRedCap-specific SIB cause additional network overhead.
Observation 1:	For the eRedCap UE with the BB bandwidth reduction, the coexistence impacts by sharing SSB/CORESET#0 with non-RedCap/Rel-17 RedCap UEs is expected to be small except for SIB1.
Proposal 1:	Study the coexistence impacts in terms of SIB1 bandwidth limitation.
Introduction of early indication
Since the eRedCap UE bandwidth for PDSCH/PUSCH is limited to 5 MHz, the gNB needs to schedule PDSCH/PUSCH (e.g. Msg.2/Msg.4, Msg.3) within 5 MHz bandwidth during initial access. The eRedCap UE can reuse the same early indication (Msg.1/Msg.3-based) scheme as the Rel-17 RedCap UE. And, separate PRACH configuration could be considered for Msg.1-based early indication.
Observation 2:	The same early indication scheme as in Rel-17 RedCap UE can be reused for Rel-18 eRedCap UE, allowing the gNB to schedule PDSCH/PUSCH within 5 MHz bandwidth during  initial access.
Proposal 2:	Study Msg.1-based early indication and how to configure PRACH resources.
3. Summary and proposal
In summary, the followings were observed and proposed:
Observation 1:	For the eRedCap UE with the BB bandwidth reduction, the coexistence impacts by sharing SSB/CORESET#0 with non-RedCap/Rel-17 RedCap UEs is expected to be small except for SIB1.
Proposal 1:	Study the coexistence impacts in terms of SIB1 bandwidth limitation.
Observation 2:	The same early indication scheme as in Rel-17 RedCap UE can be reused for Rel-18 eRedCap UE, allowing the gNB to schedule PDSCH/PUSCH within 5 MHz bandwidth during  initial access.
Proposal 2:	Study Msg.1-based early indication and how to configure PRACH resources.
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