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1. Introduction
During RAN2 meeting#121bis-e, RAN2 discussed multicast reception in RRC_INACTIVE and reached the following agreements may be relevant to RAN1:
	RAN2#121bis-e agreements:
1. CFR for multicast reception in RRC_INACTIVE
· From the location&bandwidth and SCS configuration perspective, follow R17 MBS broadcast CFR principle (i.e. case A,C,E) to provide multicast CFR configuration in RRC_INACTIVE.
· Multicast CFR in RRC_INACTIVE and broadcast CFR can be configured differently. FFS whether we need to restrict that one CFR is completely contained within the other in this case (we should understand what the issue is otherwise).
· Case B and case D are not supported for multicast CFR in RRC_INACTIVE.
· Whether multicast CFR in RRC_CONNECTED and in RRC_INACTIVE are different is up to NW implementation. FFS whether this causes some issues which need to be addressed.
· The same CFR is used for multicast MCCH and MTCH. It can be revisited if there is any issue found, e.g. for RedCap UEs.

2. HARQ Operation (including beam and DCI format)
· HARQ feedback related information in the DCI is not needed or can be ignored for multicast transmission to RRC_INACTIVE UE. 
· The HARQ operation for multicast reception in RRC_INACTIVE is same as the operation without HARQ feedback in RRC_CONNECTED state.
· The multicast transmission in RRC_INACTIVE is performed via beam sweeping based on SSB index like broadcast MBS (i.e. beam information is not needed in DCI).
· For MTCH, RAN2 assumes to reuse the same DCI format of R17 multicast (i.e. DCI format 4-1/4-2) for dynamic scheduling of multicast in RRC INACTIVE. RAN2 assumes for multicast MCCH scheduling, DCI format 4-0 is used. We will ask RAN1 to confirm whether it is feasible and whether both 4-1 and 4-2 are needed.




Additionally, RAN2 has made some assumptions on aspects relevant to RAN1 and would like to check RAN1 views on the following for multicast reception in RRC_INACTIVE in the incoming LS [1]:

	· Question 1: Is the following RAN2 assumption feasible? If feasible, whether both DCI format 4-1 and DCI format 4-2 are needed? 
· For MTCH, RAN2 assumes to reuse the same DCI formats of R17 multicast (i.e. DCI format 4-1/4-2) for dynamic scheduling of multicast in RRC INACTIVE. RAN2 assumes for multicast MCCH scheduling, DCI format 4-0 is used.
· Question 2: Is the following RAN2 understanding correct?
· RAN2 understanding is that PDSCH aggregation is supported for multicast MTCH in RRC_INACTIVE (as that is supported in Rel-17 for multicast MTCH in RRC_CONNECTED as well as for broadcast MTCH).
· Question 3: Is it feasible to reuse the following Rel-17 CSS design for multicast MTCH and multicast MCCH?
· 3.1) Reusing the same CSS or the same CSS type for multicast MTCH in RRC_INACTIVE (same as multicast MTCH in RRC_CONNECTED).
· 3.2) Separate CSS(es) for multicast MCCH and multicast MTCH in RRC_INACTIVE. 



This paper discusses the issues raised in the above three questions and proposes the feedback per RAN2’s request. 

2. Discussion
· [bookmark: _Hlk134612186]Question 1: Is the following RAN2 assumption feasible? If feasible, whether both DCI format 4-1 and DCI format 4-2 are needed? 
· For MTCH, RAN2 assumes to reuse the same DCI formats of R17 multicast (i.e. DCI format 4-1/4-2) for dynamic scheduling of multicast in RRC INACTIVE. RAN2 assumes for multicast MCCH scheduling, DCI format 4-0 is used.

In Rel-17, to support broadcast scheduling for UE in RRC_IDLE/RRC_INACTIVE UEs, DCI format 4_0 is supported. To support multicast scheduling for UE in RRC-CONNECTED state, two DCI formats, i.e. DCI format 4_1 and DCI format 4_2 are supported. Specifically, DCI format 4_0/4_1/4_2 are specified in TS 38.212 [2]. For convenience, the related specification is cited in Annex A.
For DCI format 4_0, it is used for broadcast MCCH and broadcast MTCH scheduling in Rel-17. For multicast MCCH scheduling, it is feasible and reasonable to use DCI format 4_0 considering MCCH change notification field is needed in such scheduling.
For DCI format 4_1 and 4_2, per specification in TS38.212, it can be observed that all the fields except FDRA for DCI format 4_1 are fixed while most of the fields for DCI format 4_2 are RRC configurable to support more functionalities and flexibilities, such as different RA types, PRB bundling, two TBs, antenna port(s) indication, transmission configuration indication, DMRS sequence initialization, priority indicator, enabling/disabling HARQ-ACK feedback indication. 
For UE in RRC-CONNECTED state, corresponding higher layer parameters to determine each DCI field and total size s are configured by RRC signaling, where some parameters have to be provided, such as locationAndBandwidthMulticast (the default value is not applicable for UE in RRC-INACTIVE), resourceAllocation, maxNrofCodeWordsScheduledByDCI and sizeDCI-4-2, some parameters have default value when the corresponding higher layer parameter is not provided. However, it is meaningless to use DCI format 4_2 if all parameters except the necessary are not provided. 
From feasibility perceptive, if network wants to use DCI format 4_2 for multicast MTCH scheduling in RRC-INACTIVE state, the network should provide the corresponding higher layer parameters in RRCRelease or SIB. Although all information can be configured in the RRCRelease or SIB signaling theoretically, we are wondering whether this configurability and functionalities supported by DCI format 4_2 are needed for multicast MTCH scheduling in RRC_INACTIVE state. 
Proposal 1: To Q1 from the LS in, providing RAN1’s view as
· [bookmark: _Hlk135057339]From RAN1 perspective, the following RAN2 assumption is feasible if corresponding higher layer parameters to determine each field of DCI format 4_2 is provided in RRCRelease or SIB.  RAN1 does not see clear use case for DCI format 4-2.
· For Example, the following higher layer parameters to determine the field of DCI format 4_2 needs to be provided in RRCRelease or SIB
· locationAndBandwidthMulticast
· resourceAllocation in pdsch-ConfigMulticast
· pdsch-TimeDomainAllocationList
· vrb-ToPRB-Interleaver in pdsch-ConfigMulticast
· prb-BundlingType in pdsch-ConfigMulticast
· rateMatchPatternGroup1 and rateMatchPatternGroup2 in pdsch-ConfigMulticast
· aperiodic ZP CSI-RS resource sets configured in pdsch-ConfigMulticast
· maxNrofCodeWordsScheduledByDCI configured in pdsch-ConfigMulticast
· dmrs-DownlinkForPDSCH-MappingTypeA and/or dmrs-DownlinkForPDSCH-MappingTypeB,
· tci-PresentInDCI in pdcch-ConfigMulticast
· sizeDCI-4-2
· For MTCH, RAN2 assumes to reuse the same DCI formats of R17 multicast (i.e. DCI format 4-1/4-2) for dynamic scheduling of multicast in RRC INACTIVE. RAN2 assumes for multicast MCCH scheduling, DCI format 4-0 is used
· Question 2: Is the following RAN2 understanding correct?
· RAN2 understanding is that PDSCH aggregation is supported for multicast MTCH in RRC_INACTIVE (as that is supported in Rel-17 for multicast MTCH in RRC_CONNECTED as well as for broadcast MTCH).

Regarding PDSCH aggregation for multicast MTCH with UE in RRC_CONNECTED and broadcast reception with UEs in RRC_IDLE/INACTIVE states, the following agreements were made during Rel-17. Generally, same mechanism as legacy unicast is used. 

	Agreement:
For slot-level repetition for group-common PDSCH for RRC_CONNECTED UEs receiving multicast,
· (Config A) UE can be optionally configured with pdsch-AggregationFactor.
· (Config B) UE can be optionally configured with TDRA table with repetitionNumber as part of the TDRA table. 
· If UE is configured with Config B, UE does not expect to be configured with Config A for the same group-common PDSCH.
Agreement:
For slot-level repetition for SPS GC-PDSCH for multicast RRC_CONNECTED UEs.
· Config A or Config B can be configured to UE:
· (Config A) UE can be optionally configured with pdsch-AggregationFactor per SPS-Config-Multicast.
· (Config B) UE can be optionally configured with TDRA table with repetitionNumber as part of the TDRA table in PDSCH-Config-Multicast. If UE is configured with Config B, UE does not expect to be configured with Config A for the same SPS group-common PDSCH.
· For Config A, if pdsch-AggregationFactor in SPS-Config-Multicast is not configured, default value is
· Alt1: equal to 1.
Agreement:
For broadcast reception with UEs in RRC_IDLE/INACTIVE states, support slot-level repetition for MTCH.
Agreement
For RRC_IDLE/INACTIVE UEs, for slot-level repetition for MTCH, support:
· (Config A) UE can be configured with pdsch-AggregationFactor per G-RNTI, applied to DCI format 1_0 with the G-RNTI.
· (Config B) UE can be configured with TDRA table with repetitionNumber as part of the TDRA table in PDSCH-Config-Broadcast
· If UE is configured with Config B, UE does not expect to be configured with Config A for the same GC-PDSCH.



Per our understanding, for multicast MTCH in RRC_INACTIVE, it is similar as broadcast MTCH reception and same mechanism can be reused. That is, for INACTIVE UEs, for slot-level repetition for multicast MTCH, the following can be supported.
· (Config A) UE can be configured with pdsch-AggregationFactor per G-RNTI, applied to DCI format with the G-RNTI for multicast MTCH in RRC_INACTIVE state.
· (Config B) UE can be configured with TDRA table with repetitionNumber as part of the TDRA table in PDSCH-Config for multicast MTCH in RRC_INACTIVE state.
· [bookmark: _Hlk135057664]If UE is configured with Config B, UE does not expect to be configured with Config A for the same GC-PDSCH.
 
Proposal 2: To Q2 from the LS in, providing RAN1’s view as:
· The following RAN2 understanding is correct. 
· For multicast MTCH in RRC_INACTIVE, supporting PDSCH aggregation same as that in Rel-17 for multicast MTCH in RRC_CONNECTED as well as for broadcast MTCH means the following is supported for multicast MTCH in RRC_INACTIVE:
· (Config A) UE can be configured with pdsch-AggregationFactor per G-RNTI, applied to DCI format with the G-RNTI for multicast MTCH in RRC_INACTIVE state.
· (Config B) UE can be configured with TDRA table with repetitionNumber as part of the TDRA table in PDSCH-Config for multicast MTCH in RRC_INACTIVE state.
· If UE is configured with Config B, UE does not expect to be configured with Config A for the same GC-PDSCH.
· To support Config A for multicast MTCH in RRC_INACTIVE, pdsch-AggregationFactor per G-RNTI should be provided in RRCRelease or SIB
·  To support Config B for multicast MTCH in RRC_INACTIVE, TDRA table with repetitionNumber as part of the TDRA table in PDSCH-Config for multicast MTCH should be provided in RRCRelease or SIB
· RAN2 understanding is that PDSCH aggregation is supported for multicast MTCH in RRC_INACTIVE (as that is supported in Rel-17 for multicast MTCH in RRC_CONNECTED as well as for broadcast MTCH).
· Question 3: Is it feasible to reuse the following Rel-17 CSS design for multicast MTCH and multicast MCCH?
· 3.1) Reusing the same CSS or the same CSS type for multicast MTCH in RRC_INACTIVE (same as multicast MTCH in RRC_CONNECTED).
· 3.2) Separate CSS(es) for multicast MCCH and multicast MTCH in RRC_INACTIVE. 

In Rel-17, for multicast reception with UE in RRC_CONNECTED, type 3 CSS with CCE/BD overbooking is supported, for broadcast reception with UEs in RRC_IDLE/INACTIVE states, same CSS type and separate CSS are supported for broadcast MCCH and broadcast MTCH, which is specified in TS 38.213 cited in Annex B for convenience. 
Per our understanding, the same CSS or same CSS type for multicast reception in RRC-CONNECTED can be used for multicast MTCH in RRC_INACTIVE. If network wants to use the same CSS or same CSS type for multicast MTCH in RRC-INACTIVE state, network should be provided corresponding higher layer parameters, i.e., SearchSpace in pdcch-ConfigMulticast in RRCRelease or SIB to configure the same (e.g. same searchSpaceID) or same CSS type. 
Similar as broadcast MCCH and broadcast MTCH, same CSS type can be supported for multicast MCCH and multicast MTCH in RRC_INACTIVE. It is beneficial to use separate CSS(es) for multicast MCCH and multicast MTCH in RRC_INACTIVE considering they may have different periodicities. What’s more, for multicast MTCH in RRC_INACTIVE, its configuration may be aligned with that in RRC-CONNECTED while for multicast MCCH, such alignment is not needed. Since no CSS is defined in Rel-17 for multicast MCCH, network should provide associated signalling to configure CSS for multicast MCCH in RRC_INACTIVE via RRCRelease message or SIB if separate CSS(es) for multicast MCCH and multicast MTCH in RRC_INACTIVE is used.
Proposal 3: To Q3 from the LS in, providing RAN1’s view as:
· It is feasible to reuse the following Rel-17 CSS design for multicast MTCH and multicast MCCH.
· For 3.1), Network should provide SearchSpace in pdcch-ConfigMulticast in RRCRelease message or SIB to configure the same or same type CSS if the same CSS or the same CSS type as multicast MTCH in RRC_CONNECTED is reused for multicast MTCH in RRC_INACTIVE.
· For 3.2), it is feasible to use separate CSS(es) for multicast MCCH and multicast MTCH in RRC_INACTIVE. Since no CSS defined in Rel-17 for multicast MCCH, network should provide associated signaling to configure CSS for multicast MCCH in RRC_INACTIVE via RRCRelease message or SIB if separate CSS(es) for multicast MCCH and multicast MTCH in RRC_INACTIVE is used.
· 3.1) Reusing the same CSS or the same CSS type for multicast MTCH in RRC_INACTIVE (same as multicast MTCH in RRC_CONNECTED).
· 3.2) Separate CSS(es) for multicast MCCH and multicast MTCH in RRC_INACTIVE. 

Conclusion 
[bookmark: _GoBack]This contribution discusses three questions asked by RAN2 on multicast reception in RRC_INACTIVE. We have the following proposals:
Proposal 1: To Q1 from the LS in, providing RAN1’s view as
· From RAN1 perspective, the following RAN2 assumption is feasible if corresponding higher layer parameters to determine each field of DCI format 4_2 is provided in RRCRelease or SIB.  RAN1 does not see clear use case for DCI format 4-2.
· For Example, the following higher layer parameters to determine the field of DCI format 4_2 needs to be provided in RRCRelease or SIB
· locationAndBandwidthMulticast
· resourceAllocation in pdsch-ConfigMulticast
· pdsch-TimeDomainAllocationList
· vrb-ToPRB-Interleaver in pdsch-ConfigMulticast
· prb-BundlingType in pdsch-ConfigMulticast
· rateMatchPatternGroup1 and rateMatchPatternGroup2 in pdsch-ConfigMulticast
· aperiodic ZP CSI-RS resource sets configured in pdsch-ConfigMulticast
· maxNrofCodeWordsScheduledByDCI configured in pdsch-ConfigMulticast
· dmrs-DownlinkForPDSCH-MappingTypeA and/or dmrs-DownlinkForPDSCH-MappingTypeB,
· tci-PresentInDCI in pdcch-ConfigMulticast
· For MTCH, RAN2 assumes to reuse the same DCI formats of R17 multicast (i.e. DCI format 4-1/4-2) for dynamic scheduling of multicast in RRC INACTIVE. RAN2 assumes for multicast MCCH scheduling, DCI format 4-0 is used
Proposal 2: To Q2 from the LS in, providing RAN1’s view as:
· The following RAN2 understanding is correct. 
· For multicast MTCH in RRC_INACTIVE, supporting PDSCH aggregation same as that in Rel-17 for multicast MTCH in RRC_CONNECTED as well as for broadcast MTCH means the following is supported for multicast MTCH in RRC_INACTIVE:
· (Config A) UE can be configured with pdsch-AggregationFactor per G-RNTI, applied to DCI format with the G-RNTI for multicast MTCH in RRC_INACTIVE state.
· (Config B) UE can be configured with TDRA table with repetitionNumber as part of the TDRA table in PDSCH-Config for multicast MTCH in RRC_INACTIVE state.
· If UE is configured with Config B, UE does not expect to be configured with Config A for the same GC-PDSCH.
· To support Config A for multicast MTCH in RRC_INACTIVE, pdsch-AggregationFactor per G-RNTI should be provided in RRCRelease or SIB
·  To support Config B for multicast MTCH in RRC_INACTIVE, TDRA table with repetitionNumber as part of the TDRA table in PDSCH-Config for multicast MTCH should be provided in RRCRelease or SIB
· RAN2 understanding is that PDSCH aggregation is supported for multicast MTCH in RRC_INACTIVE (as that is supported in Rel-17 for multicast MTCH in RRC_CONNECTED as well as for broadcast MTCH).
Proposal 3: To Q3 from the LS in, providing RAN1’s view as:
· It is feasible to reuse the following Rel-17 CSS design for multicast MTCH and multicast MCCH.
· [bookmark: _Hlk135054719]For 3.1), Network should provide SearchSpace in pdcch-ConfigMulticast in RRCRelease message or SIB to configure the same or same type CSS if the same CSS or the same CSS type as multicast MTCH in RRC_CONNECTED is reused for multicast MTCH in RRC_INACTIVE.
· For 3.2), it is feasible to use separate CSS(es) for multicast MCCH and multicast MTCH in RRC_INACTIVE. Since no CSS defined in Rel-17 for multicast MCCH, network should provide associated signaling to configure CSS for multicast MCCH in RRC_INACTIVE via RRCRelease message or SIB if separate CSS(es) for multicast MCCH and multicast MTCH in RRC_INACTIVE is used.
· 3.1) Reusing the same CSS or the same CSS type for multicast MTCH in RRC_INACTIVE (same as multicast MTCH in RRC_CONNECTED).
· 3.2) Separate CSS(es) for multicast MCCH and multicast MTCH in RRC_INACTIVE. 
Reference
[bookmark: _Ref127386699][bookmark: _Ref115447178]R1-2304325/R2-2304330, LS to RAN1 on multicast reception in RRC_INACTIVE, RAN2, e-meeting, April 17 – 26, 2023.
[bookmark: _Ref134698858]3GPP TS 38.212, Physical layer procedures for control (Release 17), V17.5.0
[bookmark: _Ref127386762]3GPP TS 38.213, Physical layer procedures for control (Release 17), V17.5.0
Annex A
Specifications for DCI format 4_0/4_1/4_2 in TS. 38.212.
	[bookmark: _Toc129874546][bookmark: _Toc129874547]7.3.1.5.1	Format 4_0
DCI format 4_0 is used for the scheduling of PDSCH for broadcast 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:
-	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 of [9, TS38.331] if the CRC of the DCI format 4_0 is scrambled by MCCH-RNTI. Otherwise, this bit field is reserved. 
-	Reserved bits – 14bits
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:
-	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 
[bookmark: _Toc129874548]7.3.1.5.3	Format 4_2
DCI format 4_2 is used for the scheduling of PDSCH for multicast in DL cell. 
The following information is transmitted by means of the DCI format 4_2 with CRC scrambled by G-RNTI for multicast or G-CS-RNTI configured by MBS-RNTI-SpecificConfig: 
[bookmark: OLE_LINK19]-	Frequency domain resource assignment – number of bits determined by the following, where  is the size of the common frequency resource as configured by higher layer parameter locationAndBandwidthMulticast: 
-	 bits if only resource allocation type 0 is configured, where  is defined in Clause 5.1.2.2.1 of [6, TS38.214], 
-	 bits if only resource allocation type 1 is configured, or 
[bookmark: _Hlk134804345]-	 bits if resourceAllocation in pdsch-ConfigMulticast is configured as 'dynamicSwitch'. 
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK20]-	If resourceAllocation in pdsch-ConfigMulticast is configured as 'dynamicSwitch', the MSB bit is used to indicate resource allocation type 0 or resource allocation type 1, where the bit value of 0 indicates resource allocation type 0 and the bit value of 1 indicates resource allocation type 1. 
-	For resource allocation type 0, the  LSBs provide the resource allocation as defined in Clause 5.1.2.2.1 of [6, TS 38.214].
-	For resource allocation type 1, the  LSBs provide the resource allocation as defined in Clause 5.1.2.2.2 of [6, TS 38.214] 
-	Time domain resource assignment – 0, 1, 2, 3, or 4 bits as defined in Clause 5.1.2.1 of [6, TS 38.214]. The bitwidth for this field is determined as  bits, where I is the number of entries in the higher layer parameter pdsch-TimeDomainAllocationList if the higher layer parameter is configured; otherwise I is the number of entries in the default table.
-	VRB-to-PRB mapping – 0 or 1 bit:
-	0 bit if only resource allocation type 0 is configured or if vrb-ToPRB-Interleaver in pdsch-ConfigMulticast is not configured;
-	1 bit according to Table 7.3.1.2.2-5 otherwise, only applicable to resource allocation type 1, as defined in Clause 7.3.1.6 of [4, TS 38.211].
-	PRB bundling size indicator – 0 bit if the higher layer parameter prb-BundlingType is not configured in pdsch-ConfigMulticast or is set to 'staticBundling', or 1 bit if the higher layer parameter prb-BundlingType in pdsch-ConfigMulticast is set to 'dynamicBundling' according to Clause 5.1.2.3 of [6, TS 38.214].
-	Rate matching indicator – 0, 1, or 2 bits according to higher layer parameters rateMatchPatternGroup1 and rateMatchPatternGroup2 in pdsch-ConfigMulticast, where the MSB is used to indicate rateMatchPatternGroup1 and the LSB is used to indicate rateMatchPatternGroup2 when there are two groups.
-	ZP CSI-RS trigger – 0, 1, or 2 bits as defined in Clause 5.1.4.2 of [6, TS 38.214]. The bitwidth for this field is determined as  bits, where  is the number of aperiodic ZP CSI-RS resource sets configured in pdsch-ConfigMulticast.
For transport block 1:
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3.1 of [6, TS 38.214]
-	New data indicator – 1 bit
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2 
For transport block 2 (only present if maxNrofCodeWordsScheduledByDCI configured in pdsch-ConfigMulticast equals 2): 
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3.1 of [6, TS 38.214]
-	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 – number of bits as defined in the following
-	2 bits if the higher layer parameter pdsch-HARQ-ACK-Codebook =dynamic is configured for multicast, where the 2 bits are the counter DAI;
-	0 bits otherwise. 
	If higher layer parameter priorityIndicatorDCI-4-2 is configured in pdsch-ConfigMulticast, if the bit width of the Downlink assignment index in DCI format 4_2 for one HARQ-ACK codebook is not equal to that of the Downlink assignment index in DCI format 4_2 for the other HARQ-ACK codebook, a number of most significant bits with value set to '0' are inserted to smaller Downlink assignment index until the bit width of the Downlink assignment index in DCI format 4_2 for the two HARQ-ACK codebooks are the same.
-	PUCCH resource indicator – 3 bits as defined in Clause 9.2.3 of [5, TS 38.213]
-	PDSCH-to-HARQ_feedback timing indicator – 0, 1, 2, or 3 bits as defined in Clause 9.2.3 of [5, TS 38.213]. The bitwidth for this field is determined as  bits, where I is the number of entries in the higher layer parameter dl-DataToUL-ACK in pucch-ConfigMulticast1 if configured or pucch-ConfigMulticast2 if configured; otherwise, I is the number of entries in the higher layer parameter dl-DataToUL-ACK in PUCCH-Config.
	If higher layer parameter priorityIndicatorDCI-4-2 is configured in pdsch-ConfigMulticast, if the bit width of the PDSCH-to-HARQ_feedback timing indicator in DCI format 4_2 for one HARQ-ACK codebook is not equal to that of the PDSCH-to-HARQ_feedback timing indicator in DCI format 4_2 for the other HARQ-ACK codebook, a number of most significant bits with value set to '0' are inserted to smaller PDSCH-to-HARQ_feedback timing indicator until the bit width of the PDSCH-to-HARQ_feedback timing indicator in DCI format 4_2 for the two HARQ-ACK codebooks are the same.
-	Antenna port(s) – 4, 5, or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4, where the number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively. The antenna ports  shall be determined according to the ordering of DMRS port(s) given by Tables 7.3.1.2.2-1/2/3/4.
If a UE is configured with both dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB, the bitwidth of this field equals , where  is the "Antenna ports" bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeA and  is the "Antenna ports" bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeB. A number of  zeros are padded in the MSB of this field, if the mapping type of the PDSCH corresponds to the smaller value of  and .
-	Transmission configuration indication – 0 bit if higher layer parameter tci-PresentInDCI in pdcch-ConfigMulticast is not enabled; otherwise 3 bits as defined in Clause 5.1.5 of [6, TS38.214]. 
-	DMRS sequence initialization – 1 bit. 
-	Priority indicator – 0 bit if higher layer parameter priorityIndicatorDCI-4-2 is not configured in pdsch-ConfigMulticast; otherwise 1 bit as defined in Clause 9 in [5, TS 38.213]. 
-	Enabling/disabling HARQ-ACK feedback indication –1 bit if higher layer parameter harq-FeedbackEnablerMulticast indicates dci-enabler, where value 1 indicates enabling HARQ-ACK feedback and value 0 indicates disabling HARQ-ACK feedback; 0 bit, otherwise.
[bookmark: _Hlk135056771]The size of DCI format 4_2 is configurable by higher layer parameter sizeDCI-4-2 from 20 bits and up to 140 bits.

	


Annex B
Specifications for CSS for multicast and broadcast in TS. 38.213.

	[bookmark: _Toc130394897][bookmark: _Toc45699213][bookmark: _Toc36498186][bookmark: _Toc29917312][bookmark: _Toc29899575][bookmark: _Toc29899157][bookmark: _Toc29894858][bookmark: _Toc26719423][bookmark: _Toc20311598][bookmark: _Toc12021486][bookmark: _Ref491466492][bookmark: _Ref491451763]10.1	UE procedure for determining physical downlink control channel assignment 
A set of PDCCH candidates for a UE to monitor is defined in terms of PDCCH search space sets. A search space set can be a CSS set or a USS set. A UE monitors PDCCH candidates in one or more of the following search spaces sets
-	a Type0-PDCCH CSS set on the primary cell of the MCG configured by 
-	pdcch-ConfigSIB1 in MIB or by searchSpaceSIB1 in PDCCH-ConfigCommon or by searchSpaceZero in PDCCH-ConfigCommon for a DCI format 1_0 with CRC scrambled by a SI-RNTI, or 
-	searchSpaceZero by providing searchSpaceID=0 for searchSpaceMCCH or searchSpaceMTCH for a DCI format 4_0 with CRC scrambled by a MCCH-RNTI or a G-RNTI for broadcast
-	a Type0A-PDCCH CSS set configured by searchSpaceOtherSystemInformation in PDCCH-ConfigCommon for a DCI format 1_0 with CRC scrambled by a SI-RNTI on the primary cell of the MCG
-	a Type0B-PDCCH CSS set configured by searchSpaceMCCH and searchSpaceMTCH for a DCI format 4_0 with CRC scrambled by a MCCH-RNTI or a G-RNTI for broadcast, on the primary cell of the MCG
-	a Type1-PDCCH CSS set configured by ra-SearchSpace in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a RA-RNTI, a MsgB-RNTI, or a TC-RNTI on the primary cell
-	a Type1A-PDCCH CSS set configured by sdt-SearchSpace in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a C-RNTI or a CS-RNTI on the primary cell as described in clause 19.1
-	a Type2-PDCCH CSS set configured by pagingSearchSpace in PDCCH-ConfigCommon for a DCI format 1_0 with CRC scrambled by a P-RNTI on the primary cell of the MCG
-	a Type2A-PDCCH CSS set configured by pei-SearchSpace in pei-ConfigBWP for a DCI format 2_7 with CRC scrambled by a PEI-RNTI on the primary cell of the MCG
-	a Type3-PDCCH CSS set configured by 
-	SearchSpace in PDCCH-Config with searchSpaceType = common for DCI formats with CRC scrambled by INT-RNTI, SFI-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, TPC-SRS-RNTI, or CI-RNTI and, only for the primary cell, C-RNTI, MCS-C-RNTI, CS-RNTI(s), or PS-RNTI, or 
-	SearchSpace in pdcch-ConfigMulticast for DCI formats with CRC scrambled by G-RNTI, or G-CS-RNTI, or
-	searchSpaceMCCH and searchSpaceMTCH on a secondary cell for a DCI format 4_0 with CRC scrambled by a MCCH-RNTI or a G-RNTI for broadcast, and
-	a USS set configured by 
-    SearchSpace in PDCCH-Config with searchSpaceType = ue-Specific for DCI formats with CRC scrambled by C-RNTI, MCS-C-RNTI, SP-CSI-RNTI, CS-RNTI(s), SL-RNTI, SL-CS-RNTI, or SL Semi-Persistent Scheduling V-RNTI 
	



