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1. Introduction

In RAN1 #101-e and #102-e meeting, the following agreements regarding complexity reduction feature of RedCap UE were reached [1][2]:

Agreements: 

· For FR1, study at least 20MHz maximum UE bandwidth at least for initial access

· Other bandwidths FFS

· For FR2, study 50MHz and 100 MHz maximum UE bandwidth at least for initial access 

Other bandwidths FFS
Agreements: 
The reference NR device for evaluation of cost/complexity reduction supports the following:
· All mandatory Rel-15 features (with or without capability signaling)

· Single RAT

· Operation in a single band at a time

· Maximum bandwidth: 
· For FR1: 100 MHz for DL and UL

· For FR2: 200 MHz for DL and UL

· Antennas: 
· For FR1 FDD: 2Rx/1Tx

· For FR1 TDD: 4Rx/1Tx

· For FR2: 2Rx/1Tx

· Power class: PC3

· Processing time: Capability 1

· Modulation: 

· For FR1: support 256QAM for DL and 64QAM for UL

· For FR2: support 64QAM for DL and 64QAM for UL

· Access: Direct DL/UL access between UE and gNB

Agreements:

· For RedCap UEs in FR1, 

· The baseline UE bandwidth capability is 20 MHz, which can be assumed during the initial access procedure. 

· Discuss further by email whether there is an issue or a necessity in achieving up to 150Mbps assuming a 20MHz and rank 1 transmission. 

Agreements:

· For the baseline UE bandwidth capability of RedCap UEs, the same maximum UE bandwidth in a band applies to both RF and baseband.

· This maximum UE bandwidth applies to both data and control channels.

· This maximum UE bandwidth is assumed for both DL and UL.

· Complexity analyses with other mixes of bandwidths are not precluded.
In this contribution, we discuss the indentification of RedCap UE during random access procedure.
2. Discussion 
In [3], the RedCap SID specifies that legacy SSB from R15/16 should be reused by RedCap UE which indicates that a supported bandwidth is designed to be capable of receiving the legacy SSB. During initial access, UE decodes an SSB to obtain the time and frequency synchronization within the cell. If a CORESET for type-0 PDCCH search space is present determined by the SSB, UE may monitor downlink control information to acquire system information. In previous RAN1 meetings, agreements for the study of supported bandwidth accounting for RedCap UE are 50MHz and 100MHz in FR2. For a supported bandwidth of RedCap UE, there are some configurations of SSB and CORESET multiplexing that exceed the supported bandwidth. For instance in the multiplexing pattern 3, SSB and CORESET both with subcarrier spacing 120kHz, and the CORESET is configured with 24 RBs, resulting an overall bandwidth contributed by SSB and CORESET equalling 63.36MHz. While in the multiplexing pattern 2, the SSB and CORESET adopt FDM+TDM such that an overall bandwidth may exceed the supported bandwidth of 100MHz in certain configurations, e.g., SSB and CORESET with subcarrier spacing 240kHz, 120kHz respectively, and the CORESET is configured with 48 RBs, resulting an overall bandwidth equalling 126.72MHz. 
Observation 1: The overall bandwidth contributed by CORESET for type-0 PDCCH search space and SSB are larger than the supported bandwidth of RedCap UE in certain configurations.
For the configurations of SSB and CORESET multiplexing with overall bandwidth of SSB and CORESET being lager than the supported bandwidth of RedCap UE, the RedCap UE may not be able to correctly acquire the DCI in the CORESET, associated PDSCH and SSB simultaneously in multiplexing pattern 3, and may not be able to correctly acquire PDSCH and SSB simultaneously in multiplexing pattern 2. The base station can avoid these configurations to ensure the successful decoding of RedCap UE. While this restricts the flexibility of the base station scheduling and make it difficult to schedule the UE in the cell edge which need DCI with higher aggregation level. In addition, if these configurations are not avoided by the base station, the adaptation of received frequency can be applied by UE, that is, the UE can adapt the received frequency location to cover the PRBs of the CORESET#0 and decode the DCI and respective PDSCH.
Proposal 1: The RedCap UE can adapt the received frequency location to cover the PRBs of CORESET for type 0 PDCCH search space in the configurations of SSB and CORESET multiplexing with overall bandwidth of SSB and CORESET which are larger than the supported bandwidth.
3. Conclusion

In this contribution, we discuss issue related to bandwidth reduction feature of RedCap UE and have the following proposal.
Observation 1: The overall bandwidth contributed by CORESET for type-0 PDCCH search space and SSB are larger than the supported bandwidth of RedCap UE in certain configurations.
Proposal 1: The RedCap UE can adapt the received frequency location to cover the PRBs of CORESET for type 0 PDCCH search space in the configurations of SSB and CORESET multiplexing with overall bandwidth of SSB and CORESET which are larger than the supported bandwidth.
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