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1. [bookmark: _Toc120549591]Introduction
In this contribution, some remaining issues and specification corrections for NR multicast and broadcast services will be discussed.
2. Remaining issues on NACK-only based feedback for multicast 
2.1 Codebook for NACK-only
The following agreements are achieved regarding how to count and order the HARQ-ACK bits for NACK-only for Alt4 in last RAN1 meeting, and the detailed solution for Case 2 and Case 3 needs further down-selection.
Agreement
For multicast, for addressing how to count and order the HARQ-ACK bits for NACK-only for Alt4:
· Case 1: when the HARQ-ACK-to-PUCCH mapping table for Alt4 (from previous agreement) is applied to a single G-RNTI (from network and UE perspective) 
· Opt1-1: based on C-DAI included in DL DCI for counting the number of HARQ-ACK bits and for ordering the HARQ-ACK bits.
· FFS: whether Opt1-1 can also work when different G-RNTIs are used for different UEs
· Note: other cases are not precluded

Agreement
For multicast, for addressing how to count and order the HARQ-ACK bits for NACK-only for Alt4, further down-selection on the following cases/options in the next meeting: 
· Case 2: for the case of all UEs configured with the same set of G-RNTIs
· Opt2-1: support Alt4 for this case
· Opt2-1-1: based on the sum of C-DAI included in the last scheduling DCI from each G-RNTI for counting the total number of HARQ-ACK bits. The ordering of HARQ-ACK bits is per C-DAI from each G-RNTI and in the ascending order of G-RNTI values. 
· Opt2-1-2: based on C-DAI* included in the last scheduling DCI for counting the number of HARQ-ACK bits and for ordering the HARQ-ACK bits. The C-DAI* is accumulating the scheduled TBs across different G-RNTIs 
· Opt2-2: does not support Alt4 for this case. 
· Case 3: for the case of different UEs configured with different G-RNTIs
· Opt3-1: support Alt4 for this case
· Opt3-1-1: based on the sum of C-DAI included in the last scheduling DCI from each G-RNTI for counting the total number of HARQ-ACK bits. The ordering of HARQ-ACK bits is per C-DAI from each G-RNTI and in the ascending order of G-RNTI values. 
· Opt3-1-2: based on C-DAI* included in the last scheduling DCI for counting the number of HARQ-ACK bits and for ordering the HARQ-ACK bits. The C-DAI* is accumulating the scheduled TBs across different G-RNTIs. 
· Opt3-2: does not support Alt4 for this case. 

Regarding Case 2, Opt 2-1-1 follows the legacy unicast DAI counting rule, but compared with unicast if the last DCI of any G-RNTI is missed, gNB and UE are not aligned with the count and order of TBs which causes the last DCI missing issue is more serious that unicast. For Opt 2-1-2, the additional C-DAI* can mitigate the last DCI missing issue and provides the similar performance as unicast.
Regarding Case 3, Opt 3-1-1 is workable by gNB’s proper configuration. For example, UE1 receives TB1, TB2 for G-RNTI 1 and TB3, TB4 for G-RNTI 2, UE2 receives TB1, TB2 for G-RNTI 1. If the G-RNTI 1’s value is smaller than G-RNTI 2, the Opt 3-1-1 is workable for UE1 and UE 2 to share the same PUCCH resources. For Opt 3-1-2, the usage of C-DAI* should be combined with legacy C-DAI and UE needs to feedback ACK values for unreceived TBs.
In a summary, we think Opt 2-1-1 for Case 2 and Opt 3-1-1 for Case 3 are feasible which don’t need additional RRC signalling design or UE features compared with Opt 2-1-2 and Opt 3-1-2 and can be supported in maintenance phase.
Proposal 1. For addressing how to count and order the HARQ-ACK bits for NACK-only for Alt4, Opt 2-1-1 and Opt 3-1-1 are supported.
2.2 TB and PUCCH resource mapping
The mapping between TB and PUCCH resource is defined for Alt 4 NACK-only based HARQ-ACK feedback with some remaining FFSs.
Agreement
For UE configured with NACK-only HARQ-ACK feedback, for Alt4 (from previous agreement), define the mapping between HARQ-ACK values and the PUCCH resources for the TBs configured with NACK-only as follows:
· The mapping is applied to both a single G-RNTI
· FFS: multiple configured G-RNTIs cases.
· FFS: how to order the TBs, whether/how to account for missed or non-scheduled TBs
· FFS whether/how PRI is used for indication. 

For the first FFS, this mapping can be applied to multiple G-RNTIs because gNB and UE are aligned about how to count and order the HARQ-ACK bits for NACK-only based HARQ-ACK feedback as the discussion in Opt 3-1-1 in section 2.1.
For the second FFS, this issue has been solved in our proposal 1.
For the last FFS, since the PUCCH resource index is determined by the HARQ-ACK value of TBs, the PRI is not needed at all.
Proposal 2. For NACK-only HARQ-ACK feedback for Alt4:
· The defined mapping between HARQ-ACK values and the PUCCH resources for the TBs configured with NACK-only is applied to multiple configured G-RNTIs case
· PRI is not used for indication. 
2.3 PDSCH/PUCCH processing timeline
In last RAN1 meeting, there were some discussions about the PDSCH/PUCCH processing timeline for NACK-only based feedback.
Agreement
Regarding the PDSCH and/or PUCCH processing procedure timeline for NACK-only based feedback, further discuss on whether/how to extending the PDSCH and/or PUCCH processing procedure timeline. 
· Note1: The current PDSCH processing procedure timeline defined in clause 5.3 TS38.214 is for ACK/NACK based feedback.
· Note2: For NACK-only based feedback for more than 1 TB, one possible issue is that the PUCCH resource for NACK-only can only be determined after obtaining the decoding result of all the related PDSCHs for the UE. 

In traditional ACK/NACK based HARQ-ACK feedback, the PUCCH resource is determined by the DCI. But in NACK-only based HARQ-ACK feedback case, the PUCCH resource is determined by multicast PDSCH decoding results of which may impact on the PDSCH/PUCCH processing timeline. Considering only PUCCH format 0 and PUCCH format 1 are supported for NACK-only based HARQ-ACK feedback which both two formats are only 1 PRB in frequency domain, gNB can configure all PUCCH resources are FDMed and occupy the same OFDM symbols which will not use much RB resources. Thus, it is unnecessary to extend the PDSCH and/or PUCCH processing procedure timeline in this case.
In a summary, this issue is not valid when all PUCCH resources are configured with the same OFDM symbols and additional spec efforts are also not needed.
Proposal 3. It is not necessary to extend the PDSCH and/or PUCCH processing procedure timeline.
2.4 UCI Multiplexing between NACK-only and others
Regarding how to determine the nominal NACK-only PUCCH, four options are listed as the following agreements:
Agreement
When the nominal NACK-only PUCCH overlaps with other PUCCH/PUSCH transmission, NACK-only is transformed into ACK/NACK and multiplexed with other PUCCH/PUSCH transmission. Down-select from the following options for the nominal NACK-only PUCCH:
· Opt1: The nominal NACK-only PUCCH consists of all the symbols from PUCCHs of the NACK-only PUCCH resource set.
· Opt2: The nominal NACK-only PUCCH starts from the earliest starting symbol of PUCCHs in the NACK-only PUCCH resource set, and ends at the latest ending symbol of PUCCHs in the set.
· Opt3: The nominal NACK-only PUCCH consists of all the symbols of the PUCCH slot.
· Opt4: All PUCCHs have the same starting symbol and the same time duration
· Other options are not precluded, e.g. based on PRI, or based on the number of TBs that will be transmitted in the PUCCH slot
· Note1: The terminology of the “nominal NACK-only PUCCH” is used for facilitate describing the issue. Up to editor for the specification impact. 
· Note2: The following factors can be considered for down-selection:
· Up to 12 initial cyclic shifts can be configured to PF0. Up to 12 initial cyclic shifts and up to 7 time domain OCC can be configured to PF1.
· Up to 32 PUCCHs resources in the resource set are configured for NACK-only.
· The PUCCH configuration for unicast will be used when the PUCCH is not configured for NACK-only. 

Regarding this nominal NACK-only PUCCH issue, Opt 4 is a simple solution and this solution can also avoid to define new PDSCH and/or PUCCH processing procedure timeline as the discussion in section 2.3. Thus, we think Opt 4 should be supported as a simple solution to solve two issues.
Proposal 4. For the nominal NACK-only PUCCH, Opt4: All PUCCHs have the same starting symbol and the same time duration is supported. 
3. Remaining issues on group scheduling for multicast and broadcast
3.1 Unicast SPS and multicast SPS PDSCH collision
In last RAN1 meeting, we clarified that only the unicast PDSCH and the group-common PDSCH in a slot are overlapping in time domain and non-overlapping in frequency domain is supported for FDMed between unicast and multicast. However, the SPS collision handling is still missed in Rel-17 MBS which has been discussed several meetings. 
Considering one UE can support TDMed between unicast and multicast or FDMed between unicast and multicast or both two capabilities, the different unicast and multicast SPS PDSCH collision handling rules can be considered as the following:
· If one UE only supports TDMed between unicast and multicast, the legacy Rel-16 procedure is reused as well;
· If one UE only supports FDMed between unicast and multicast, a new rule should be defined. For example, UE first resolves collisions among unicast SPS PDSCHs resulting in one unicast SPS PDSCH and collisions among multicast SPS PDSCHs resulting in one multicast SPS PDSCH as in Rel-16, respectively. If the resulting unicast SPS PDSCH and multicast SPS PDSCH are overlapping in both time and frequency, or the resulting unicast SPS PDSCH and multicast SPS PDSCH are non-overlapping in time, the UE receives the one with lower configured sps-ConfigIndex, otherwise the UE receives both PDSCHs.
· If one UE both supports FDMed between unicast and multicast and TDMed between unicast and multicast, similar rule as UE only supports FDMed case can be reused, e.g., UE first resolves the collisions among unicast SPS PDSCHs resulting in one unicast SPS PDSCH and collisions among multicast SPS PDSCHs resulting in one multicast SPS PDSCH as in Rel-16, respectively. If the resulting unicast SPS PDSCH and multicast SPS PDSCH are overlapping in both time and frequency, the UE receives the one with lower configured sps-ConfigIndex, otherwise the UE receives both PDSCHs.

Proposal 5. For unicast SPS PDSCH and multicast SPS PDSCH collision handling,
· If a UE only supports TDM unicast SPS PDSCH and multicast SPS PDSCH in a slot, and more than one unicast PDSCH and multicast PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, the UE resolves collisions among unicast SPS PDSCHs and multicast SPS PDSCHs by reusing Rel-16 rules.
· If a UE only supports FDM unicast SPS PDSCH and multicast SPS PDSCH in a slot, and more than one unicast PDSCH and multicast PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, 
· the UE resolves collisions among unicast SPS PDSCHs resulting in one unicast SPS PDSCH and collisions among multicast SPS PDSCHs resulting in one multicast SPS PDSCH as in Rel-16, respectively. If the resulting unicast SPS PDSCH and multicast SPS PDSCH overlap in time but not overlap in frequency, the UE receives both PDSCHs; else, the UE receives the one with lower configured sps-ConfigIndex.
· If a UE supports both FDM and TDM unicast SPS PDSCH and multicast SPS PDSCH in a slot, and more than one unicast PDSCH and multicast PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, 
· the UE resolves collisions among unicast SPS PDSCHs resulting in one unicast SPS PDSCH and collisions among multicast SPS PDSCHs resulting in one multicast SPS PDSCH as in Rel-16, respectively. If the resulting unicast SPS PDSCH and multicast SPS PDSCH overlap in both time and frequency, the UE receives the one with lower configured sps-ConfigIndex; else, the UE receives both PDSCHs.
3.2 Unicast/multicast/broadcast DG and unicast/multicast SPS PDSCH collision
Multicast SPS is supported in Rel-17 and we also had several discussions on the FDMed unicast and multicast SPS collision, but whether to support FDMed DG PDSCH and SPS PDSCH is not discussed. From our perspective, it is not suitable to introduce such new PDSCH simultaneous reception in maintenance phase, and FDMed between DG and SPS PDSCH is also not supported in unicast. 
Proposal 6. For RRC_CONNECTED UEs, the FDMed between unicast DG PDSCH and multicast SPS PDSCH or the FDMed between unicast SPS PDSCH and multicast/broadcast DG PDSCH are not supported.
In Rel-15/16, only TDMed PDSCH is supported and the unicast dynamic grant PDSCH and unicast SPS PDSCH can not be overlapped, except the dynamic grant PDCCH is at least 14 symbols before the SPS PDSCH which UE receives the dynamic grant PDSCH in this case. For Rel-17 MBS, the FDMed between unicast/multicast DG and multicast/unicast SPS is not supported as in our proposal 6, we only need to consider the TDM overleaping cases between unicast/multicast/broadcast DG PDSCH and unicast/multicast SPS PDSCH and Rel-15/16 rule on unicast DG PDSCH and unicast SPS PDSCH collision can be reused in these cases.
Proposal 7. For RRC_CONNECTED UEs, the unicast/multicast/broadcast DG PDSCH and unicast/multicast SPS PDSCH can not be overlapped partially or fully in time, except if the PDCCH scheduling the PDSCH ends at least 14 symbols before the earliest starting symbol of the SPS PDSCH(s) and UE receives the DG PDSCH in this case.
Adopt the following TP for TS 38.214 section 5.1:
· Reason for change: 
· The UE behaviour of collision handling of unicast/multicast/broadcast DG PDSCH(s) and unicast/multicast SPS PDSCH(s) is missed in current TS 38.214.
· Summary of change: 
· Add G-RNTI, G-CS-RNTI and MCCH-RNTI in the UE behaviour of collision handling of DG PDSCH(s) and SPS PDSCH(s).
· Consequences if not approved: 
· Mis-alignment between gNB and UE about the collision handling of unicast/multicast/broadcast DG PDSCH(s) and unicast/multicast SPS PDSCH(s).
<Unchanged text is omitted>
[bookmark: _Hlk109832643]The UE is not expected to decode a PDSCH in a serving cell scheduled by a PDCCH with C-RNTI, CS-RNTI, or MCS-C-RNTI, G-RNTI, G-CS-RNTI or MCCH-RNTI and one or multiple PDSCH(s) required to be received according to this Clause in the same serving cell without a corresponding PDCCH transmission if the PDSCHs partially or fully overlap in time except if the PDCCH scheduling the PDSCH ends at least 14[image: ] symbols before the earliest starting symbol of the PDSCH(s) without the corresponding PDCCH transmission, where m and the symbol duration are based on the smallest numerology between the scheduling PDCCH and the PDSCH, in which case the UE shall decode the PDSCH scheduled by the PDCCH. 
<Unchanged text is omitted>

3.3 Corrections on rate-matching pattern configuration
In last RAN1 meeting, we agreed that the rate-matching patterns configured in MBS CFR is counted into the cones configured in active BWP, but the current spec precludes configuring only one rate-matching pattern in CFR which doesn’t make sense. In addition, the higher layer parameter PDSCH-ConfigMulticast is missed in the paragraph of rate-matching pattern description. Therefore, we propose the following TP:
Proposal 8. Adopt the following TP for TS 38.214 section 5.1.4.1:
· Reason for change: 
· The number of RateMatchPattern configured in MBS multicast CFR can be one. In addition, the PDSCH-ConfigMulticast higher parameter is missed in the description of RateMatchPattern.
· Summary of change: 
· Put the plural of RateMatchPatterns configured for MBS multicast into parenthesis. Add PDSCH-ConfigMulticast in the description of RateMatchPattern.
· Consequences if not approved: 
· Only multiple RateMatchPatterns can be configured in MBS multicast CFR. UE can not be configured with RateMatchPattern(s) in PDSCH-ConfigMulticast.
<Unchanged text is omitted>
A UE may be configured with any of the following higher layer parameters indicating REs declared as not available for PDSCH:
[bookmark: _Hlk109830546]-	rateMatchPatternToAddModList given by PDSCH-Config, PDSCH-ConfigMulticast by ServingCellConfig or by ServingCellConfigCommon, or by PDSCH-Config-MCCH or PDSCH-Config-MTCH and configuring up to 4 RateMatchPattern(s) per BWP and up to 4 RateMatchPattern(s) per serving-cell. The RateMatchPattern(s) configured for MBS multicast are is counted into the ones that are configured per BWP. The RateMatchPattern(s) configured for MBS broadcast is counted into the ones that are configured per serving-cell. A RateMatchPattern may contain:
[bookmark: _Hlk109830754]-	within a BWP, when provided by PDSCH-Config or PDSCH-ConfigMulticast or within a serving cell when provided by ServingCellConfig or ServingCellConfigCommon, or by PDSCH-Config-MCCH or PDSCH-Config-MTCH, a pair of reserved resources with numerology provided by higher layer parameter subcarrierSpacing given by RateMatchPattern when configured per serving cell or by numerology of associated BWP when configured per BWP. The pair of reserved resources are respectively indicated by an RB level bitmap (higher layer parameter resourceBlocks given by RateMatchPattern) with 1RB granularity and a symbol level bitmap spanning one or two slots (higher layer parameters symbolsInResourceBlock given by RateMatchPattern) for which the reserved RBs apply. A bit value equal to 1 in the RB and symbol level bitmaps indicates that the corresponding resource is not available for PDSCH. For each pair of RB and symbol level bitmaps, a UE may be configured with a time-domain pattern (higher layer parameter periodicityAndPattern given by RateMatchPattern), where each bit of periodicityAndPattern corresponds to a unit equal to a duration of the symbol level bitmap, and a bit value equal to 1 indicates that the pair is present in the unit. The periodicityAndPattern can be {1, 2, 4, 5, 8, 10, 20 or 40} units long, but maximum of 40 msec. The first symbol of periodicityAndPattern every 40 msec/P periods is a first symbol in frame [image: ] mod 4 = 0, where P is the duration of periodicityAndPattern in units of msec. When periodicityAndPattern is not configured for a pair, for a symbol level bitmap spanning two slots, the bits of the first and second slots correspond respectively to even and odd slots of a radio frame, and for a symbol level bitmap spanning one slot, the bits of the slot correspond to every slot of a radio frame. The pair can be included in one or two groups of resource sets (higher layer parameters rateMatchPatternGroup1 and rateMatchPatternGroup2). The rateMatchPatternToAddModList given by ServingCellConfig or ServingCellConfigCommon configuration in numerology µ applies only to PDSCH of the same numerology µ.
<Unchanged text is omitted>
3.4 Corrections on DCI size determination of DCI format 4_1
In previous RAN1 meetings, the same design is agreed for the FDRA field determination of DCI format 4_1 and DCI format 4_0 as the following:
	RAN1#106b-e meeting:
Agreement:
For FDRA determination of the first DCI format for GC-PDCCH, Option 2 is supported.
· Option 2:
· 
 is given by
· 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.
· For resource indication value (RIV) of downlink resource allocation type 1, the similar scheme as for the case that the DCI size for DCI format 1_0 in USS is derived from the size of DCI format 1_0 in CSS but applied to an active BWP is used.
· If the size of CFR (i.e. ) is larger than the size of CORESET0/initial DL bandwidth part, the resource indication value (RIV) is defined as in section 5.1.2.2.2 in TS38.214, where K is the maximum value from set {1, 2, 4, 6, 8, 10, 12} which satisfies ;otherwise, 

RAN1#107-e meeting:
Agreement
Confirm the following working assumption with the following note:
· Note: Confirming this WA does not have impact on the down-selection decision for CFR cases
Working assumption
For FDRA determination of the DCI format 1_0 for GC-PDCCH for broadcast reception:
· 
 is 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.
· If the size of CFR (i.e. ) is larger than the size of CORESET0/initial DL bandwidth part, the resource indication value (RIV) is defined as in section 5.1.2.2.2 in TS38.214, where K is the maximum value from set {1, 2, 4, 6, 8, 10, 12} which satisfies ;otherwise, 



However, in current TS 38.212 the FDRA filed determination of DCI format 4_1 is not aligned with the agreement and the description of FDRA filed determination of DCI format 4_1 and DCI format 4_0 are not aligned as well. 
	[bookmark: _Toc106037548]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 configured by G-RNTI-Config or G-CS-RNTI:
-	Frequency domain resource assignment – bits where  equals to  as given by clause 7.3.1.0

[bookmark: _Toc106037547]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 MTCH 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 CORESTE 0 is not configured for the cell.


In addition, the description of “ equals to  as given by clause 7.3.1.0” is unclear, since there are more than one  definitions in clause 7.3.1.0 for different DCI formats and search space types but not includes DCI format 4_1. Therefore, it is recommended to modify the FDRA field determination of DCI format 4_1 to be the same way as DCI format 4_0 to eliminate the ambiguity. 

Proposal 9. Adopt the following TP for TS 38.212 section 7.3.1.5.2:
· Reason for change: 
· The definition of  in FDRA determination of DCI format 4_1 is unclear and not aligned with agreement.
· Summary of change: 
· To modify that  equals to the size of  CORESET 0 if CORESET 0 is configured for the cell; and the size of initial DL bandwidth part if CORESTE 0 is not configured for the cell.
· Consequences if not approved: 
· UE doesn’t know how to determinate the DCI size of DCI format 4_1.
<Unchanged text is omitted>
7.3.1.5.2	Format 4_1
DCI format 4_1 is used for the scheduling of PDSCH for multicast in DL cell. 
The following information is transmitted by means of the DCI format 4_1 with CRC scrambled by G-RNTI configured by G-RNTI-Config or G-CS-RNTI:
-	Frequency domain resource assignment – bits where  equals to  as given by clause 7.3.1.0
-	the size of CORESET 0 if CORESET 0 is configured for the cell; and 
-	the size of initial DL bandwidth part if CORESTE 0 is not configured for the cell.
<Unchanged text is omitted>
4. Conclusions
In this contribution, some remaining issues and specification corrections for NR multicast and broadcast service are discussed, and the following proposals are made.
Proposal 1. For addressing how to count and order the HARQ-ACK bits for NACK-only for Alt4, Opt 2-1-1 and Opt 3-1-1 are supported.
Proposal 2. For NACK-only HARQ-ACK feedback for Alt4:
· The defined mapping between HARQ-ACK values and the PUCCH resources for the TBs configured with NACK-only is applied to multiple configured G-RNTIs case
· PRI is not used for indication. 
Proposal 3. It is not necessary to extend the PDSCH and/or PUCCH processing procedure timeline.
Proposal 4. For the nominal NACK-only PUCCH, Opt4: All PUCCHs have the same starting symbol and the same time duration is supported. 
Proposal 5. For unicast SPS PDSCH and multicast SPS PDSCH collision handling,
· If a UE only supports TDM unicast SPS PDSCH and multicast SPS PDSCH in a slot, and more than one unicast PDSCH and multicast PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, the UE resolves collisions among unicast SPS PDSCHs and multicast SPS PDSCHs by reusing Rel-16 rules.
· If a UE only supports FDM unicast SPS PDSCH and multicast SPS PDSCH in a slot, and more than one unicast PDSCH and multicast PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, 
· the UE resolves collisions among unicast SPS PDSCHs resulting in one unicast SPS PDSCH and collisions among multicast SPS PDSCHs resulting in one multicast SPS PDSCH as in Rel-16, respectively. If the resulting unicast SPS PDSCH and multicast SPS PDSCH overlap in time but not overlap in frequency, the UE receives both PDSCHs; else, the UE receives the one with lower configured sps-ConfigIndex.
· If a UE supports both FDM and TDM unicast SPS PDSCH and multicast SPS PDSCH in a slot, and more than one unicast PDSCH and multicast PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, 
· the UE resolves collisions among unicast SPS PDSCHs resulting in one unicast SPS PDSCH and collisions among multicast SPS PDSCHs resulting in one multicast SPS PDSCH as in Rel-16, respectively. If the resulting unicast SPS PDSCH and multicast SPS PDSCH overlap in both time and frequency, the UE receives the one with lower configured sps-ConfigIndex; else, the UE receives both PDSCHs.
Proposal 6. For RRC_CONNECTED UEs, the FDMed between unicast DG PDSCH and multicast SPS PDSCH or the FDMed between unicast SPS PDSCH and multicast/broadcast DG PDSCH are not supported.
Proposal 7. For RRC_CONNECTED UEs, the unicast/multicast/broadcast DG PDSCH and unicast/multicast SPS PDSCH can not be overlapped partially or fully in time, except if the PDCCH scheduling the PDSCH ends at least 14 symbols before the earliest starting symbol of the SPS PDSCH(s) and UE receives the DG PDSCH in this case.
Adopt the following TP for TS 38.214 section 5.1:
· Reason for change: 
· The UE behaviour of collision handling of unicast/multicast/broadcast DG PDSCH(s) and unicast/multicast SPS PDSCH(s) is missed in current TS 38.214.
· Summary of change: 
· Add G-RNTI, G-CS-RNTI and MCCH-RNTI in the UE behaviour of collision handling of DG PDSCH(s) and SPS PDSCH(s).
· Consequences if not approved: 
· Mis-alignment between gNB and UE about the collision handling of unicast/multicast/broadcast DG PDSCH(s) and unicast/multicast SPS PDSCH(s).
<Unchanged text is omitted>
The UE is not expected to decode a PDSCH in a serving cell scheduled by a PDCCH with C-RNTI, CS-RNTI, or MCS-C-RNTI, G-RNTI, G-CS-RNTI or MCCH-RNTI and one or multiple PDSCH(s) required to be received according to this Clause in the same serving cell without a corresponding PDCCH transmission if the PDSCHs partially or fully overlap in time except if the PDCCH scheduling the PDSCH ends at least 14[image: ] symbols before the earliest starting symbol of the PDSCH(s) without the corresponding PDCCH transmission, where m and the symbol duration are based on the smallest numerology between the scheduling PDCCH and the PDSCH, in which case the UE shall decode the PDSCH scheduled by the PDCCH. 
<Unchanged text is omitted>
Proposal 8. Adopt the following TP for TS 38.214 section 5.1.4.1:
· Reason for change: 
· The number of RateMatchPattern configured in MBS multicast CFR can be one. In addition, the PDSCH-ConfigMulticast higher parameter is missed in the description of RateMatchPattern.
· Summary of change: 
· Put the plural of RateMatchPatterns configured for MBS multicast into parenthesis. Add PDSCH-ConfigMulticast in the description of RateMatchPattern.
· Consequences if not approved: 
· Only multiple RateMatchPatterns can be configured in MBS multicast CFR. UE can not be configured with RateMatchPattern(s) in PDSCH-ConfigMulticast.
<Unchanged text is omitted>
A UE may be configured with any of the following higher layer parameters indicating REs declared as not available for PDSCH:
-	rateMatchPatternToAddModList given by PDSCH-Config, PDSCH-ConfigMulticast by ServingCellConfig or by ServingCellConfigCommon, or by PDSCH-Config-MCCH or PDSCH-Config-MTCH and configuring up to 4 RateMatchPattern(s) per BWP and up to 4 RateMatchPattern(s) per serving-cell. The RateMatchPattern(s) configured for MBS multicast are is counted into the ones that are configured per BWP. The RateMatchPattern(s) configured for MBS broadcast is counted into the ones that are configured per serving-cell. A RateMatchPattern may contain:
-	within a BWP, when provided by PDSCH-Config or PDSCH-ConfigMulticast or within a serving cell when provided by ServingCellConfig or ServingCellConfigCommon, or by PDSCH-Config-MCCH or PDSCH-Config-MTCH, a pair of reserved resources with numerology provided by higher layer parameter subcarrierSpacing given by RateMatchPattern when configured per serving cell or by numerology of associated BWP when configured per BWP. The pair of reserved resources are respectively indicated by an RB level bitmap (higher layer parameter resourceBlocks given by RateMatchPattern) with 1RB granularity and a symbol level bitmap spanning one or two slots (higher layer parameters symbolsInResourceBlock given by RateMatchPattern) for which the reserved RBs apply. A bit value equal to 1 in the RB and symbol level bitmaps indicates that the corresponding resource is not available for PDSCH. For each pair of RB and symbol level bitmaps, a UE may be configured with a time-domain pattern (higher layer parameter periodicityAndPattern given by RateMatchPattern), where each bit of periodicityAndPattern corresponds to a unit equal to a duration of the symbol level bitmap, and a bit value equal to 1 indicates that the pair is present in the unit. The periodicityAndPattern can be {1, 2, 4, 5, 8, 10, 20 or 40} units long, but maximum of 40 msec. The first symbol of periodicityAndPattern every 40 msec/P periods is a first symbol in frame [image: ] mod 4 = 0, where P is the duration of periodicityAndPattern in units of msec. When periodicityAndPattern is not configured for a pair, for a symbol level bitmap spanning two slots, the bits of the first and second slots correspond respectively to even and odd slots of a radio frame, and for a symbol level bitmap spanning one slot, the bits of the slot correspond to every slot of a radio frame. The pair can be included in one or two groups of resource sets (higher layer parameters rateMatchPatternGroup1 and rateMatchPatternGroup2). The rateMatchPatternToAddModList given by ServingCellConfig or ServingCellConfigCommon configuration in numerology µ applies only to PDSCH of the same numerology µ.
<Unchanged text is omitted>
Proposal 9. Adopt the following TP for TS 38.212 section 7.3.1.5.2:
· Reason for change: 
· The definition of  in FDRA determination of DCI format 4_1 is unclear and not aligned with agreement.
· Summary of change: 
· To modify that  equals to the size of  CORESET 0 if CORESET 0 is configured for the cell; and the size of initial DL bandwidth part if CORESTE 0 is not configured for the cell.
· Consequences if not approved: 
· UE doesn’t know how to determinate the DCI size of DCI format 4_1.
<Unchanged text is omitted>
7.3.1.5.2	Format 4_1
DCI format 4_1 is used for the scheduling of PDSCH for multicast in DL cell. 
The following information is transmitted by means of the DCI format 4_1 with CRC scrambled by G-RNTI configured by G-RNTI-Config or G-CS-RNTI:
-	Frequency domain resource assignment – bits where  equals to  as given by clause 7.3.1.0
-	the size of CORESET 0 if CORESET 0 is configured for the cell; and 
-	the size of initial DL bandwidth part if CORESTE 0 is not configured for the cell.
<Unchanged text is omitted>
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