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1. Introduction
In this contribution, we discuss the remaining issues on further UE complexity reduction for Rel-18 eRedCap.

2. Discussion
Rel-18 multicast MBS for RRC INACTIVE
At the previous RAN1 meeting, the number of RBs was agreed for multicast MBS PDSCH and broadcast MBS as follows;
	Agreement:
· For a UE with BB bandwidth reduction, for multicast MBS specified in Rel-17, the number of PRBs scheduled in DCI is not larger than 25/15 PRBs for 15/30 kHz SCS (irrespective of whether HARQ feedback is enabled or disabled).
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



In addition, it was pointed by company that multicast MBS is supported in RRC INACTIVE state in Rel-18 while it is supported in RRC CONNECTED state in Rel-17. Accordingly, at the previous RAN1 meeting, following FL proposal[1] was discussed but no consensus has been achieved so far and it remains open issue.
	High Priority Proposal 4-1b: Down-select between the following options:
· Option 1: For UE BB bandwidth reduction, the number of PRBs scheduled in DCI is not larger than 25/12 PRBs for 15/30 kHz SCS for Rel-18 multicast MBS feature for inactive state.
· [bookmark: _Hlk162979433]Option 2: For UE BB bandwidth reduction, the number of PRBs scheduled in DCI can be larger than 25/12 PRBs for 15/30 kHz SCS for Rel-18 multicast MBS feature for inactive state if both the following conditions are satisfied:
· Multicast MCCH/MTCH in RRC_INACTIVE without any PDSCH in next slot.
· Multicast MCCH/MTCH in RRC_INACTIVE without MBS PDSCH repetition.



Multicast MBS in RRC INACTIVE state is different from that in RRC CONNECTED state for some aspects, e.g., HARQ feedback is not supported for RRC INACITVE, CFR is configured by SIB for RRC INACITVE etc. therefore, while some companies prefer to support unified solution with broadcast MBS, i.e., option 2.
However, given that this is maintenance phase, we don’t see the strong need to optimize eRedCap features for other Rel-18 feature. Therefore, unless critical issue is identified, the same handling as RRC CONNECTED state can be applied for RRC INACTIVE state in general, i.e., we support option 1 in FL proposal.
In addition, we would like to note the difference between multicast MBS in RRC INACTIVE state and broadcast MBS in RRC IDLE/INACTIVE state that multicast MBS in RRC INACTIVE state can be scheduled by DCI format 4_1 which is scrambled by G-RNTI while broadcast MBS PDSCH cannot be scheduled by DCI format 4_1.

	TS 38.212 V18.2.0
Table 7.3.1-1: DCI formats
	DCI format
	Usage

	0_0
	Scheduling of PUSCH in one cell

	0_1
	Scheduling of one or multiple PUSCH in one cell, or indicating downlink feedback information for configured grant PUSCH (CG-DFI)

	0_2
	Scheduling of PUSCH in one cell

	0_3
	Scheduling of one PUSCH in one cell, or multiple PUSCHs in multiple cells with one PUSCH per cell

	1_0
	Scheduling of PDSCH in one cell

	1_1
	Scheduling of one or multiple PDSCH in one cell, and/or triggering one shot HARQ-ACK codebook feedback

	1_2
	Scheduling of PDSCH in one cell

	1_3
	Scheduling of one PDSCH in one cell, or multiple PDSCHs in multiple cells with one PDSCH per cell

	2_0
	Notifying a group of UEs of the slot format, available RB sets, COT duration and search space set group switching

	2_1
	Notifying a group of UEs of the PRB(s) and OFDM symbol(s) where UE may assume no transmission is intended for the UE

	2_2
	Transmission of TPC commands for PUCCH and PUSCH

	2_3
	Transmission of a group of TPC commands for SRS transmissions by one or more UEs

	2_4
	Notifying a group of UEs of the PRB(s) and OFDM symbol(s) where UE cancels the corresponding UL transmission from the UE

	2_5
	Notifying the availability of soft resources as defined in Clause 9.3.1 of [10, TS 38.473]

	2_6
	Notifying the power saving information outside DRX Active Time for one or more UEs

	2_7
	Notifying paging early indication and TRS availability indication for one or more UEs

	2_8
	Notifying the aperiodic beam indication and associated time resources

	2_9
	Activating or de-activating the cell DTX and/or DRX configuration of one or multiple serving cells for one or more UEs, and/or for providing NES-mode indication of the primary cell for one or more UEs

	3_0
	Scheduling of NR sidelink in one cell

	3_1
	Scheduling of LTE sidelink in one cell

	3_2
	Scheduling of NR SL PRS in one cell

	4_0
	Scheduling of PDSCH with CRC scrambled by MCCH-RNTI/G-RNTI for broadcast or by multicast-MCCH-RNTI for multicast in RRC_INACITIVE state

	4_1
	Scheduling of PDSCH with CRC scrambled by G-RNTI/G-CS-RNTI for multicast in RRC_CONNECTED state or by G-RNTI for multicast in RRC_INACITIVE state

	4_2
	Scheduling of PDSCH with CRC scrambled by G-RNTI/G-CS-RNTI for multicast in RRC_CONNECTED state



…

[bookmark: _Toc146188129][bookmark: _Toc161820154]7.3.1.5.1	Format 4_0
DCI format 4_0 is used for the scheduling of PDSCH for broadcast or for multicast in RRC_INACTIVE state in DL cell. 
The following information is transmitted by means of the DCI format 4_0 with CRC scrambled by MCCH-RNTI or G-RNTI for broadcast configured by MBS-SessionInfo, or by multicast-MCCH-RNTI for multicast configured by MBS-SessionInfoMulticast:
-	Frequency domain resource assignment -  bits where  equals to 
-	the size of CORESET 0 if CORESET 0 is configured for the cell; and 
-	the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.
-	Time domain resource assignment - 4 bits as defined in Clause 5.1.2.1 of [6, TS38.214]
-	VRB-to-PRB mapping - 1 bit according to Table 7.3.1.2.2-5
-	Modulation and coding scheme - 5 bits as defined in Clause 5.1.3 of [6, TS38.214]
-	Redundancy version - 2 bits as defined in Table 7.3.1.1.1-2
-	MCCH change notification - 2 bits as defined in Clause 5.9.1.3 and Clause 5.10.1.3 of [9, TS38.331] if the CRC of the DCI format 4_0 is scrambled by MCCH-RNTI and multicast-MCCH-RNTI respectively. Otherwise, this bit field is reserved. 
-	Reserved bits - 14bits
[bookmark: _Toc146188130][bookmark: _Toc161820155]7.3.1.5.2	Format 4_1
DCI format 4_1 is used for the scheduling of PDSCH for multicast in DL cell. 
[bookmark: OLE_LINK33]The following information is transmitted by means of the DCI format 4_1 with CRC scrambled by G-RNTI for multicast or G-CS-RNTI configured by MBS-RNTI-SpecificConfig, or by G-RNTI for multicast configured by MBS-SessionInfoListMulticast:
-	Frequency domain resource assignment - bits where  equals to
-	the size of CORESET 0 if CORESET 0 is configured for the cell; and 
-	the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.
-	Time domain resource assignment - 4 bits as defined in Clause 5.1.2.1 of [6, TS38.214]
-	VRB-to-PRB mapping - 1 bit according to Table 7.3.1.2.2-5
-	Modulation and coding scheme - 5 bits as defined in Clause 5.1.3 of [6, TS38.214]
-	New data indicator - 1 bit
-	Redundancy version - 2 bits as defined in Table 7.3.1.1.1-2
-	HARQ process number - 4 bits
-	Downlink assignment index - 2 bits as defined in Clause 9.1.3 of [5, TS 38.213], as counter DAI
-	PUCCH resource indicator - 3 bits as defined in Clause 9.2.3 of [5, TS38.213]
-	PDSCH-to-HARQ_feedback timing indicator - 3 bits as defined in Clause 9.2.3 of [5, TS38.213]
-	Reserved bits - 3 bits 



This means that HARQ process number is indicated for multicast MBS in RRC INACTIVE state and there is a restriction on processing time even though there is no HARQ-ACK feedback for the multicast MBS in RRC INACTIVE state for legacy UE. 
	TS 38.214 V18.2.0
When HARQ feedback for the HARQ process ID is disabled, the UE is not expected to receive another PDCCH carrying a DCI scheduling a PDSCH or set of slot-aggregated PDSCH scheduled for the given HARQ process or to receive another PDSCH without corresponding PDCCH for the given HARQ process that starts until Tproc,1 after the end of the reception of the last PDSCH or slot-aggregated PDSCH for that HARQ process



Thus, not to violate the restriction on the processing time for eRedCap when HARQ feedback disabled, we suggest applying option 1 in the above FL proposal at least for multicast MBS PDSCH in RRC INACTIVE state scheduled by DCI format 4_1 which is scrambled by G-RNTI.
Given the situation of option 1 vs option 2, we made a following proposal.
Proposal 1:
For UE BB bandwidth reduction, 
· the number of PRBs scheduled in DCI is not larger than 25/12 PRBs for 15/30 kHz SCS for Rel-18 multicast MBS feature for RRC INACTIVE state when the MBS PDSCH is scheduled by DCI format 4_1 scrambled by G-RNTI.
· the number of PRBs scheduled in DCI can be larger than 25/12 PRBs for 15/30 kHz SCS for Rel-18 multicast MBS feature for RRC INACTIVE state when the MBS PDSCH is scheduled by DCI format 4_0 scrambled by MCCH-RNTI if both the following conditions are satisfied:
· Multicast MCCH/MTCH in RRC_INACTIVE without any PDSCH in next slot.
· Multicast MCCH/MTCH in RRC_INACTIVE without MBS PDSCH repetition.

In our view, the spirit of Proposal 1 is captured in the current specification (as shown in red below) and CR is not necessary.
	[bookmark: _Toc161999194]17.1A	Second procedures for RedCap UE
In this clause, the term 'UE' refers to a RedCap UE that indicates supportOfERedCap.
A UE that has not indicated eRedCapNotReducedBB-BW does not expect to transmit a PUSCH over a bandwidth that is larger than 25 PRBs for 15 kHz SCS, or larger than 12 PRBs for 30 kHz SCS, per hop in a slot.
A UE that has not indicated eRedCapNotReducedBB-BW does not expect to process a PDSCH reception that is scheduled by a DCI format with CRC scrambled by a C-RNTI, CS-RNTI, MCS-C-RNTI, G-RNTI for multicast, or G-CS-RNTI, or is associated with a SPS PDSCH configuration activated by a DCI format with CRC scrambled by CS-RNTI or G-CS-RNTI, over a number of PRBs that is larger than 25 PRBs for 15 kHz SCS, or larger than 12 PRBs for 30 kHz SCS, in a slot.
A UE that has not indicated eRedCapNotReducedBB-BW is not required to process a PDSCH reception in slot  that is scheduled by a DCI format with CRC scrambled by a G-RNTI for broadcast or a MCCH-RNTI over a number of PRBs that is larger than 25 PRBs for 15 kHz SCS, or larger than 12 PRBs for 30 kHz SCS, when the PDSCH reception is with repetitions or when the UE receives another PDSCH in slot .
A UE is not required to process a PDSCH reception that is scheduled by a DCI format with CRC scrambled by a TC-RNTI over a number of PRBs that is larger than 25 PRBs for 15 kHz SCS, or larger than 12 PRBs for 30 kHz SCS, in a slot.




3. Conclusion
In this contribution, we discussed UE BB bandwidth reduction for further UE complexity reduction. Based on the discussion, we made following proposal.
Proposal 1:
For UE BB bandwidth reduction, 
· the number of PRBs scheduled in DCI is not larger than 25/12 PRBs for 15/30 kHz SCS for Rel-18 multicast MBS feature for RRC INACTIVE state when the MBS PDSCH is scheduled by DCI format 4_1 scrambled by G-RNTI.
· the number of PRBs scheduled in DCI can be larger than 25/12 PRBs for 15/30 kHz SCS for Rel-18 multicast MBS feature for RRC INACTIVE state when the MBS PDSCH is scheduled by DCI format 4_0 scrambled by MCCH-RNTI if both the following conditions are satisfied:
· Multicast MCCH/MTCH in RRC_INACTIVE without any PDSCH in next slot.
· Multicast MCCH/MTCH in RRC_INACTIVE without MBS PDSCH repetition.
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