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Introduction
To further expand the market for RedCap use cases with relatively low cost, low energy consumption and low data rate requirements, e.g., industrial wireless sensor network use cases, some further enhancements should be considered in Rel-18. 
According to the latest Rel-18 RedCap WID [1], at least the following objectives should be specified.
	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.


For UE peak data rate reduction, it was agreed that standalone PR1 is also supported [2][3]. In addition, a working assumption for the peak data rate was agreed in RAN#100 [4]:
	“Working assumption: The peak rate target is 10 Mbps regardless of what optional features the UE may support. (i.e. WGs can progress on this topic based on this assumption)”


In this contribution, we share our views for the remaining issues based on the progress of RAN1#113[5] and RAN#100 [4].
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According to the previous agreements, BB bandwidth reduction in DL means the maximum number of PRBs that the UE can process per slot are 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS. The Rel-18 eRedCap mentioned in section 2.1 means BB bandwidth reduction RedCap UE.
Simultaneous reception
· For two broadcast PDSCH transmissions case
For two broadcast case, it was agreed that there is no need to relax the requirements.
	Conclusion:
For UE BB complexity reduction, there is no need to relax the requirements on simultaneous reception of two broadcast PDSCH transmissions for SIB1/OSI/paging/RAR.


· For one unicast PDSCH and autonomous SI acquisition
For simultaneous reception of one unicast PDSCH and autonomous SI acquisition, it was concluded that for autonomous SI acquisition, the existing paragraph in TS 38.214[6] clause 5.1 still applies:
	Conclusion
For UE BB bandwidth reduction, for autonomous SI acquisition, the following paragraph in TS 38.214 clause 5.1 still applies:
· “The UE is expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI during a process of autonomous SI acquisition.”
· FFS: Msg4 PDSCH scheduled by TC-RNTI case


The FFS part was discussed in the last RAN1 meeting. In general, if Msg4 PDSCH is no more than 5MHz, the UE follows legacy behavior during a process of autonomous SI acquisition. If Msg4 PDSCH is larger than 5MHz, the UE can assume that this Msg4 is not intended to it. According to the previous agreement, the UE is not required to process this kind of Msg4. Therefore, the following agreements was reached.
	Agreement:
· For UE BB complexity reduction, for RRC_IDLE and RRC_INACTIVE, there is no need to relax the requirements on simultaneous reception of two PDSCH transmissions for SIB1 / OSI / paging / RAR / Msg4 scheduled by TC-RNTI for the case when Msg4 PDSCH is not larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.
· Note: This means that the following paragraph in TS 38.214 clause 5.1 still applies for the case when Msg4 PDSCH is not larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS:
· “The UE in RRC_IDLE and RRC_INACTIVE modes shall be able to decode two PDSCHs each scheduled with SI-RNTI, P-RNTI, RA-RNTI or TC-RNTI, with the two PDSCHs partially or fully overlapping in time in non-overlapping PRBs.”


For connected mode, our understanding for the current spec is that Msg4 with TC-RNTI and autonomous SI acquisition overlapping in time domain is not expected. Thus, we don’t think further discussion is needed.

· For one unicast PDSCH and P-RNTI triggered SI acquisition
For simultaneous reception of one unicast PDSCH and P-RNTI triggered SI acquisition, the following options were included:
	Agreement:
Down-select between these options for handling of simultaneous reception 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 is larger than the maximum number of PRBs that the UE can process per slot.
· Option 2: The UE may skip decoding of PDSCH [in slot n or n+1] scheduled with C-RNTI/MCS-C-RNTI/CS-RNTI but decodes SI PDSCH triggered by P-RNTI in slot n.
· Option 3: The prioritization between reception of PDSCH scheduled with C-RNTI/MCS-C-RNTI/CS-RNTI and SI PDSCH triggered by P-RNTI is up to the UE implementation.
· Option 4: During a process of P-RNTI triggered SI acquisition, the UE is not expected to [be scheduled PDSCH/to decode PDSCH scheduled] with C-RNTI/MCS-C-RNTI/CS-RNTI if in the same cell, another PDSCH scheduled with SI-RNTI partially or fully overlap in time.
· Option 7: No specification change


We still understand that there is no processing timeline requirement for SI PDSCH triggered by P-RNTI, and Rel-18 eRedCap can decode both a unicast PDSCH and a PDSCH scheduled with P-RNTI, and no spec change is required. Therefore, we support option 7.
Proposal 1: For handling of simultaneous reception during P-RNTI triggered SI acquisition, option 7 is selected.

Further UE peak rate reduction 
Relaxed constraints
In the last RAN1 meeting, the following constraint values were agreed.
	Agreement
· For UE peak data rate reduction with UE BB bandwidth reduction,
· The 10-Mbps peak rate target corresponds to a vLayers·Qm·f  of 3.2
· For UE peak data rate reduction without UE BB bandwidth reduction,
· The 10-Mbps peak rate target corresponds to a vLayers·Qm·f  of 0.75
· This is assuming 20 MHz bandwidth in the 38.306 peak rate expression.
· Note: This does not imply that downlink MIMO and 256 QAM are not supported


Furthermore, RAN#100 reached a working assumption “The peak rate target is 10 Mbps regardless of what optional features the UE may support”. Based on this, the factors reporting for UEs with different capabilities are as follows
· For UE peak data rate reduction with UE BB bandwidth reduction (vLayers·Qm·f  = 3.2)
· For 1Rx case: the UE can report (MIMO=1, Qm =4, f =0.8).
· For 2Rx case: the UE can report (MIMO=2, Qm =2, f =0.8), or (MIMO=2, Qm =4, f =0.4).
· For UE peak data rate reduction without UE BB bandwidth reduction (vLayers·Qm·f  = 0.75)
· For 1Rx case: the UE can report (MIMO=1, Qm =1, f =0.75).
· For 2Rx case: No suitable factor sets. (the smallest product is 0.8, e.g., (MIMO=2, Qm =1, f =0.4)
Therefore, how to report 10-Mbps peak rate for a standalone PR1 UE with 2Rx should further confirmed.
Proposal 2: RAN1 to confirm how to report 10-Mbps peak rate for a standalone PR1 UE with 2Rx.

In our understanding, the following options can be considered:
· Opt.1, RAN1 can introduce another constraint value for 2Rx UE 
· e.g., For UE peak data rate reduction without UE BB bandwidth reduction, the 10-Mbps peak rate target corresponds to a vLayers·Qm·f  of 0.8, if the UE support 2Rx.
· Opt.2, the UE reports (MIMO=2, Qm =1, f =0.4), but the 10-Mbps peak rate still corresponds to 0.75
· I.e., the actual peak data rate calculation is still achieved by (MIMO=1, Qm =1, f =0.75), 
· Opt.3, introduce a smaller scaling factor for 2Rx UEs
· E.g., 0.375. 
· Opt.4, introduce another capability IE to report 10Mbps capability directly. 
We are open to the above options, but slightly prefer opt.1 and opt.2, as the spec impacts are relatively small.
Proposal 3: For reporting 10-Mbps peak rate for a standalone PR1 UE with 2Rx, down select between the following options:
· Opt.1, RAN1 introduce another constraint value for 2Rx UE 
· E.g., For UE peak data rate reduction without UE BB bandwidth reduction, the 10-Mbps peak rate target corresponds to a vLayers·Qm·f  of 0.8, if the UE support 2Rx.
· Opt.2, the UE reports (MIMO=2, Qm =1, f =0.4), but the 10-Mbps peak rate calculation is still corresponds to 0.75
· I.e., the actual peak data rate calculation is achieved by (MIMO=1, Qm =1, f =0.75), 
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Based on the analyses, we have the following observations and proposals:
Proposal 1: For handling of simultaneous reception during P-RNTI triggered SI acquisition, option 7 is selected.
Proposal 2: RAN1 to confirm how to report 10-Mbps peak rate for a standalone PR1 UE with 2Rx.
Proposal 3: For reporting 10-Mbps peak rate for a standalone PR1 UE with 2Rx, down select between the following options:
· Opt.1, RAN1 introduce another constraint value for 2Rx UE 
· e.g., For UE peak data rate reduction without UE BB bandwidth reduction, the 10-Mbps peak rate target corresponds to a vLayers·Qm·f  of 0.8, if the UE support 2Rx.
· Opt.2, the UE reports (MIMO=2, Qm =1, f =0.4), but the 10-Mbps peak rate calculation is still corresponds to 0.75
· I.e., the actual peak data rate calculation is achieved by (MIMO=1, Qm =1, f =0.75)
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