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Introduction
In RAN#97e, a new Rel-18 work item on eRedCap has been approved in [1]. Objective of RAN1 part is described as follows:
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.
· 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#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
· Other restrictions of the WI (e.g., connectivity restrictions, band, etc.)

In this contribution, we discuss about details of BW3 for Rel-18 RedCap.
Discussion
SS/PBCH block
It would be common understanding to reuse Rel-15 SS/PBCH block for cell search and measurements for Rel-18 RedCap UE.
Proposal:
· Reuse Rel-15 SS/PBCH block for cell search and measurements for Rel-18 RedCap

MIB-configured initial DL BWP
It would be also common understanding to reuse MIB-configured initial DL BWP / CORESET#0 for initial access for Rel-18 RedCap UE.
Proposal:
· Reuse MIB-configured initial DL BWP for Rel-18 RedCap

SIB1 acquisition
It would be beneficial from spectral efficiency and network energy saving point of view if a Rel-18 RedCap UE could receive SIB1 transmissions for non-RedCap and Rel-17 RedCap UE by utilizing retransmissions of SIB1, even if its bandwidth is more than 5 MHz. Otherwise, gNB would be required to transmit SIBx dedicated to Rel-18 RedCap with less than 5MHz bandwidth in addition to SIBx for non-RedCap and Rel-17 RedCap.
Proposal:
· Whether/how Rel-18 RedCap UE could receive SIB1 transmissions with bandwidth more than 5MHz should be discussed
If it would be feasible, Rel-18 RedCap UE would be at least required not to discard DCI for SIBx with resource allocation more than its maximum bandwidth for PDSCH. Otherwise, DCI inconsistent with capability of Rel-18 RedCap UE would be discarded. Other than that, relaxation of RAN4 requirement would be needed.
Observation:
· Rel-18 RedCap UE would be at least required not to discard DCI for SIBx with resource allocation more than its maximum bandwidth for PDSCH, if it receives SIBx with resource allocation more than 5 MHz.

Dedicated BWP
Considering basic BWP operation and BWP#0 configuration option 2 where CD-SSB or NCD-SSB needs to be within an active BWP, bandwidth of an active BWP needs to be more than bandwidth of SSB which is wider than 5 MHz for 30 kHz SCS.
Observation:
· Bandwidth of an active BWP could be more than 5 MHz for Rel-18 RedCap UE

Maximum number of RBs of PDSCH/PUSCH for Rel-18 RedCap
RAN4 specification define maximum number of RBs for 5 MHz channel bandwidth as 25 RBs and 11 RBs for SCS 15 kHz and 30 kHz, respectively. For evaluation, these number of RBs were assumed for Rel-18 RedCap UE. On the other hand, Rel-18 RedCap UE has actually 20 MHz RF bandwidth. In case operating in a channel bandwidth wider than 5 MHz, maximum RBs of PDSCH/PUSCH could be more than that for 5MHz channel bandwidth, 27 for 15kHz SCS, 13 for 30 kHz SCS.
Observation:
· Maximum number of RBs of PDSCH/PUSCH for Rel-18 RedCap UE may be different from that for 5MHz channel BW defined by RAN4

It would be appropriate to ask RAN4 whether/how much maximum number of RBs for PDSCH/PUSCH for 5MHz BB bandwidth and 20 MHz RF bandwidth is increased.
Proposal:
· Ask RAN4 maximum number of RBs of PDSCH/PUSCH for Rel-18 RedCap UE

Early indication
Resource allocation of msg2 and/or msg3 could exceed 5 MHz bandwidth. To limit RBs allocation for RAR, msg3 within 5MHz bandwidth, early indication of Rel-18 RedCap by msg1 would be needed. On the other hand, in a cell where gNB restricts PRBs for msg2/msg3 within 5 MHz bandwidth, early indication by msg1 specific to Rel-18 RedCap would not needed.
Observation:
· Early indication by msg1 specific to Rel-18 RedCap can be enabled/disabled in a cell where bandwidth of msg2 and msg3 is up to 5 MHz

Bandwidth of channels/signals
Maximum bandwidth of channels / signals for Rel-18 RedCap UE with option BW3 are summarized in Table 1. Maximum bandwidth of DM-RS would be same as channels the DM-RS is associated with.
Table 1. Bandwidth of channels/signals for Rel-18 RedCap UE.
	UE BB Bandwidth reduction
	Downlink reception
	Uplink transmission

	Up to 20 MHz
	PSS, SSS, PBCH, PDCCH (CORESET), CSI-RS, PRS, PT-RS
	PRACH, PUCCH, SRS, PT-RS

	Up to 5 MHz
	PDSCH
	PUSCH



As bandwidth of PRS and SRS can be up to 20 MHz, it would be expected that requirement for positioning support of Rel-18 RedCap with bandwidth reduction could be same as RedCap UE without bandwidth reduction (Rel-17 type RedCap UE).
Observation:
· Requirement for positioning support of Rel-18 RedCap UE with bandwidth reduction could be the same as RedCap UE without bandwidth reduction (Rel-17 type)

 Conclusion
In this contribution, we made the following observations and proposals:
Proposal:
· Reuse Rel-15 SS/PBCH block for cell search and measurements for Rel-18 RedCap
Proposal:
· Reuse MIB-configured initial DL BWP for Rel-18 RedCap
Proposal:
· Whether/how Rel-18 RedCap UE could receive SIB1 transmissions with bandwidth more than 5MHz should be discussed
Observation:
· Rel-18 RedCap UE would be at least required not to discard DCI for SIBx with resource allocation more than its maximum bandwidth for PDSCH, if it receives SIBx with resource allocation more than 5 MHz.
Observation:
· Bandwidth of an active BWP could be more than 5 MHz for Rel-18 RedCap UE
Observation:
· Maximum number of RBs of PDSCH/PUSCH for Rel-18 RedCap UE may be different from that for 5MHz channel BW defined by RAN4
Proposal:
· Ask RAN4 maximum number of RBs of PDSCH/PUSCH for Rel-18 RedCap UE
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· Early indication by msg1 specific to Rel-18 RedCap can be enabled/disabled in a cell where bandwidth of msg2 and msg3 is up to 5 MHz
Observation:
· Requirement for positioning support of Rel-18 RedCap UE with bandwidth reduction could be the same as RedCap UE without bandwidth reduction (Rel-17 type)
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