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Introduction
In RAN1#114 meeting, the following agreements on UE complexity reduction were reached [1]:
	Agreement
For UE BB bandwidth reduction, for 2-step RACH, assuming that MsgA PUSCH indication is transmitted:
· The same timeline relaxation as for the Msg2-Msg3 timeline (i.e., 1 slot for Msg2 PDSCH larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS) applies at least for the following cases:
· Case 2c: Between reception of MsgB PDSCH scheduled by MSGB-RNTI in which UE does not correctly receive the transport block in the corresponding PDSCH within the window and transmission of only PRACH according to Type-1 random access procedure or to transmit both PRACH and PUSCH according to Type-2 random access procedure.
· Case 2d: Between reception of MsgB PDSCH scheduled by MSGB-RNTI with RAPID which is not associated with the corresponding PRACH transmission from the UE and transmission of only PRACH according to Type-1 random access procedure or to transmit both PRACH and PUSCH according to Type-2 random access procedure.
Agreement
· The UE needs to signal peak data rate 10-Mbps related parameters corresponding to vLayers, Qm and f.
· No new values for the above parameters will be introduced for Rel-18 eRedCap.
· For FG 48-2, when vLayers = 2, the peak rate target corresponds to a vLayers·Qm·f of 0.8 (instead of 0.75).

Conclusion
· For Rel-18 eRedCap UEs, the following features are still supported as optional features:
· 2 Rx branches with DL MIMO
· DL 256QAM
Agreement
· Send LS to RAN2 (cc RAN4) to inform about RAN1 agreements on peak rate reduction with 38.306 impact.

Agreement
· For handling of multiple reception in a slot during P-RNTI triggered SI acquisition when the total number of PRBs for the PDSCH scheduled with SI-RNTI and the PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI scheduled in the slot is larger than the maximum number of PRBs that the UE can process per slot, the UE may skip decoding of the scheduled PDSCH with C-RNTI, MCS-C-RNTI, or CS-RNTI.

Agreement
· For UE BB bandwidth reduction, when PDSCH scheduled with RA-RNTI or MSGB-RNTI is not greater than 25/12 PRBs with 15/30kHz SCS, 38.214 clause 5.1 still applies, i.e.:
· “The UE is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, G-RNTI for multicast or broadcast, MCCH-RNTI, G-CS-RNTI or CS-RNTI if another PDSCH in the same cell scheduled with RA-RNTI or MSGB-RNTI partially or fully overlap in time.”
Conclusion
For UE BB bandwidth reduction, for Msg4 PDSCH scheduled by TC-RNTI during a process of autonomous SI acquisition, no specification change.

Agreement
· For UE BB bandwidth reduction, when PDSCH scheduled with RA-RNTI or MSGB-RNTI is greater than 25/12 PRBs with 15/30kHz SCS, support the following UE behavior:
· UE behavior 2: Relaxed random access processing timeline in connected mode:
· The UE is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, G-RNTI for multicast or broadcast, MCCH-RNTI, G-CS-RNTI or CS-RNTI in the same or next slot if another PDSCH in the same cell is scheduled with RA-RNTI or MSGB-RNTI

Agreement
· For UE BB bandwidth reduction, the number of PRBs scheduled in DCI can be larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS for:
· Broadcast MBS PDSCH without any PDSCH in next slot
· Broadcast MBS PDSCH without MBS PDSCH repetition




This contribution provides views on remaining issues on UE complexity reduction for eRedCap UEs.
UE complexity reduction
In RAN1#114, the following issues were also listed with lower prioritization in [2]:
· Common PUCCH
· CSI reporting
· FDRA optimization
· Frequency hopping
· HD-FDD scheduling
· Msg2-Msg3 timeline
Common PUCCH
The common PUCCH carries HARQ feedback in response to Msg4 during random access. From the perspective of network deployment, there is a high probability that Rel-17 RedCap, Rel-18 RedCap and non-RedCap UEs would coexist in the same network. Hence, considering the different types of UEs would have the different capabilities of frequency hopping, the problem of common PUCCH cannot be multiplexed on a same RB is inevitable. There are two reasons for this, one is the difference in sequences used on the two frequency hops for the PUCCH with hopping, and the other is the difference in DFT OCC sizes between the PUCCH with and without frequency hopping as illustrated in [3]. Furthermore, with the large number of Rel-18 RedCap UEs deployed and applied, the common PUCCH resources may become a bottleneck. Therefore, we support to further enhance the user multiplexing capacity for common PUCCH.
Enhancement methods such as CDM, FDM, TDM can be further considered as candidate multiplexing techniques. For example, it can define a new additional PRB offset specific to Rel-18 eRedCap UEs, which requires the introduction of new RRC parameters. However, this would affect the peak rate performance of legacy UEs. 
Hence, we have the following proposals.

Proposal 1: Support to further enhance the user multiplexing capacity for common PUCCH.

Proposal 2: Enhancement methods such as CDM, FDM, TDM can be further considered as candidate multiplexing techniques.
· Minimize the spec impact.
· FFS: Define a new additional PRB offset specific to Rel-18 eRedCap UEs.

Conclusion
In this contribution, we provide the following proposals:
Proposal 1: Support to further enhance the user multiplexing capacity for common PUCCH.

Proposal 2: Enhancement methods such as CDM, FDM, TDM can be further considered as candidate multiplexing techniques.
· Minimize the spec impact.
· FFS: Define a new additional PRB offset specific to Rel-18 eRedCap UEs.

[bookmark: _Ref510504022][bookmark: _Ref510814820][bookmark: _Ref174151459][bookmark: _Ref189809556]References
[bookmark: _Ref146700658]Draft_Minutes_report_RAN1#114_v020, 3GPP TSG RAN1 Meeting#114, 21st – 25th August 2023.
[bookmark: _Ref146701970]R1-2308227, FL summary #4 on Rel-18 RedCap UE complexity reduction, 3GPP TSG RAN1 Meeting#114, 21st – 25th August 2023.
[bookmark: _Ref95404909][bookmark: _Ref47001000][bookmark: _Ref60822892][bookmark: _Ref146704088]R1- 2307937, UE Complexity Reduction for eRedCap, Qualcomm, 3GPP TSG RAN1 Meeting#114, 21st – 25th August 2023.
	3/3	
