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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
After RAN1#110bis-e discussion, the RAN1 UE features for Rel-17 NR is updated in [1]. This contribution provides our views for the remaining issues for UE features set 1 topics.


Discussion on Rel-17 UE features for NR MBS
FG33-3-3a/3b/5 for multiplexing HARQ-ACK for unicast
When UE is configured with Type-2 HARQ-ACK codebook for unicast and for multicast, the DL-DAI is separately counted so it may happen that Type-2 codebook for multicast only is to be multiplexed onto PUSCH, which is not currently described in any FG. Given both FG33-3-3a and FG33-3-3b are both describing multiplexing HARQ-ACK on PUCCH and PUSCH, we suggest adding the 3rd bullet regarding multiplexing HARQ-ACK for multicast alone on PUSCH. 
For FG33-5, the reporting granularity can be per UE or per BC (as the report for the support of multicast on PCell). 

Proposal 1: Updating FG33-3-3a/3b/5 as follows in red:
	33. NR_MBS
	33-3-3a
	FDM-ed Type-1 and Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast
	1. Support of FDM-ed Type-1 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and ACK/NACK-based HARQ-ACK for multicast on PUCCH or PUSCH
2. Support of Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with max number X of G-RNTIs
3. Support of Type-2 HARQ-ACK codebook for multicast on PUSCH with max number X of G-RNTIs. 

	33-3-2, at least one of {33-2a, 33-4, 33-5-1a, 33-5-1f}
	Yes
	
	FFS
	Per BC
	N/A
	N/A
	
	Note1: FDM-ed Type-1 HARQ-ACK codebook is generated by concatenating the Type-1 sub-codebook for unicast and the Type-1 sub-codebook for multicast.
Note2: The Type-2 HARQ-ACK codebook is generated by concatenating the Type-2 sub-codebook for unicast and the Type-2 sub-codebook for multicast.
Candidate values of X is {2, 3, 4} with X no larger than max number of G-RNTIs of FG33-2e
	Optional with capability signalling

	33. NR_MBS
	33-3-3b
	Mode 2 TDM-ed Type-1 and Type-2 HARQ-ACK codebook for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast
	1. Support of Mode 2 TDM-ed Type-1 HARQ-ACK codebook for multiplexing HARQ-ACK for unicast and ACK/NACK-based HARQ-ACK for multicast on PUCCH or PUSCH
2. Support of Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with max number X of G-RNTIs
3. Support of Type-2 HARQ-ACK codebook for multicast on PUSCH with max number X of G-RNTIs. 

	33-2a or 33-4 or 33-5-1a or 33-5-1f
	Yes
	
	FFS
	Per BC
	N/A
	N/A
	
	Note1: Mode 2 TDM-ed Type-1 HARQ-ACK codebook is generated based on the union TDRA tables from unicast and multicast and the union of k1 sets from unicast and multicast.
Note2: The Type-2 HARQ-ACK codebook is generated by concatenating the Type-2 sub-codebook for unicast and the Type-2 sub-codebook for multicast.
Candidate values of X is {2, 3, 4} with X no larger than max number of G-RNTIs of FG33-2e
	Optional with capability signalling

	33. NR_MBS
	33-3-5
	Feedback multiplexing for unicast PDSCH and group-common PDSCH for multicast with same priority and different codebook type
	Support of multiplexing HARQ-ACK for unicast and for multicast with the same priority and different HARQ-ACK codebook types in a PUCCH or in a PUSCH
	33-2a or 33-4 or 33-5-1a or 33-5-1f 
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling



[bookmark: _Ref109058148]FG33-4/4a for NACK-only based feedback
For NACK-only based feedback, the following two alternatives were agreed with Alt1 and Alt4 corresponding NACK-only mode1 and mode2, respectively: 
· Alt1: Support UE multiplexing the HARQ-ACK bits by transforming NACK-only into ACK/NACK HARQ bits. 
· Alt4: Define combination of NACK-only which corresponds to a specific sequence or a PUCCH transmission. 
Two features groups, i.e., FG33-4 and FG33-4a were agreed for NACK-only based feedback. FG33-4a is for support of NACK-only up to 4 TBs by selecting one of predefined PUCCH resources based on the decoding results of the scheduled TB(s), for which the predefined PUCCH resources are expected to be separately configured for multicast and it should include the case of single TB with NACK-only and include the extended Tproc1. 
FG33-4 is expected to be the basic feature group for the support of NACK-only based feedback including NACK-only for a single TB case and for the case of more than one TB by transforming into ACK/NACK bits to generate Type-1 or Type-2 HARQ-ACK CB for multicast feedback only, for which PUCCH resources are also expected to be shared with the PUCCH resources configured for unicast given support of separate PUCCH resource configurations from unicast taking extra UE buffer is expected to be a separate FG as defined in FG33-8-1 for ACK/NACK based feedback. 
In addition, it is worthwhile to clarity UE behavior in FG33-4/4a for multiplexing with other UCI or PUSCH is to converted into ACK/NACK HARQ-ACK bits. 
With the above analysed, the FG33-4/4a can be updated as follows:
Proposal 2: Updating FG33-4/4a as follows in red:
	[bookmark: _Hlk112942109]33. NR_MBS
	33-4
	Support of NACK-only based HARQ-ACK feedback for multicast with ACK/NACK transforming with shared PUCCH resources configuration with unicast and RRC-based enabling/disabling NACK-only based feedback for dynamic scheduling
	1. Support NACK-only based HARQ-ACK feedback for dynamic scheduling for multicast, including:
a) A single TB with NACK-only feedback transmitted in PUCCH
b) One or multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits
3) One or multiple TB with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits. 
2. Support of shared PUCCH resource configurations with unicast
	33-2a
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-4a
	Support of NACK-only based HARQ-ACK feedback for multicast corresponding to a specific sequence or a PUCCH transmission
	1. Support NACK-only based HARQ-ACK feedback for dynamic scheduling for multicast, including:
 a) Multiple Up to 4 TBs with NACK-only feedback transmitted in PUCCH by select one PUCCH resource.
b) Single TB with NACK-only feedback transmitted in PUCCH
c) Extended Tproc1 
  d) One or up to 4TBs with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits. 
2. Support of separate PUCCH resource configurations from unicast
	33-4
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling



[bookmark: _Ref100756836][bookmark: _Ref129681832]FG33-5-1/1a/1d/1e/1f/1g/1i/2/33-9 for multicast SPS
FG33-5-1f is expected to be the basic FG for NACK-only feedback for multicast SPS, as FG33-4 defined as the basic FG for NACK-only feedback for multicast dynamic scheduling and FG33-4a defined as additional UE capability for NACK-only mode2. As revised to FG33-4, for FG33-5-1f, the components needed to be added include a single TB with NACK-only feedback transmitted in PUCCH, multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits to generate Type-1 or Type-2 HARQ-ACK CB for multicast feedback only, support of shared SPS-PUCCH-AN-List configuration from unicast SPS, and support of PTM retransmission associated with G-CS-RNTI for SPS multicast. 
As revised to FG33-4a, for FG33-5-1j, the components should also include b) single  TB with NACK-only on PUCCH because it is for the separate SPS-PUCCH-AN-list from unicast, c) extended  Tproc1, and d) one or up to 4TBs with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits.
Proposal 3: Updating 33-5-1e/1f/1g/1i/1j/2 and 33-9 as follows in red:

	33. NR_MBS
	33-5-1e
	Dynamic Slot-level repetition for SPS group-common PDSCH for multicast
	Support up to X times dynamic slot-level repetition for SPS group-common PDSCH for multicast.
	33-5-1
	Yes
	
	
	Per BC
	N/A
	N/A
	
	Candidate values for X is: {8, 16}
	Optional with capability signalling

	33. NR_MBS
	33-5-1f
	NACK-only based HARQ-ACK feedback for multicast with ACK/NACK transforming and RRC-based enabling/disabling NACK-only based feedback for SPS group-common PDSCH for multicast
	1) Support NACK-only based HARQ-ACK feedback, including:
a) A single TB with NACK-only feedback transmitted in PUCCH
b) multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits to generate Type-1 or Type-2 HARQ-ACK CB for multicast feedback only
c) One or multiple TB with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits.
2) Support of shared SPS-PUCCH-AN-List configuration from unicast SPS. 
3) support of enabling/disabling NACK-only based HARQ-ACK feedback configured by RRC signalling for SPS group-common PDSCH without PDCCH scheduling 
4) Support of PTM retransmission associated with G-CS-RNTI for SPS multicast
	33-5-1a
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1g
	DCI-based enabling/disabling NACK-only based feedback for SPS group-common PDSCH for multicast
	Support of DCI-based enabling/disabling NACK-only based HARQ-ACK feedback configured per G-CS-RNTI for multicast by RRC signaling via DCI format 4_2
	33-5-1f, 33-5-1i
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1i
	Multicast SPS scheduling with DCI format 4_2
	1.Support of DCI format 4_2 with CRC scrambled with G-CS-RNTI for multicast SPS scheduling
2. Retransmission scheduled by DCI format 4_2 with CRC scrambled with G-CS-RNTI
	33-5-1
	Yes
	
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1j
	NACK-only based HARQ-ACK feedback for multicast corresponding to a specific sequence or a PUCCH transmission for SPS group-commmon PDSCH for multicast
	1. Support NACK-only based HARQ-ACK feedback for SPS PDSCH for multicast, including:
a) Multiple TBs with NACK-only feedback transmitted in PUCCH by select one PUCCH resource.
b) Single TB with NACK-only feedback transmitted in PUCCH
c) Extended Tproc1 
  d) One or up to 4TBs with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits. 
2. Support of separate SPS-PUCCH-AN-List from unicast
	33-5-1f
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	 33. NR_MBS
	33-5-2
	Multiple SPS group-common PDSCH configuration
	1. Support up to 8 SPS group-common PDSCH configuration per CFR for multicast
2. Support M>=1 activated SPS group-common PDSCH configurations per CFR for multicast
3. The total number of SPS configurations for both multicast and unicast is no larger than 8 in a BWP of a serving cell, and activated SPS group-common PDSCH configurations is no larger than M.
	33-5-1
	Yes
	
	
	Per BC
	N/A
	N/A
	
	Candidate value set for M is {1, 2, …, 8}
	Optional with capability signalling

	33. NR_MBS
	33-9
	Supporting unicast PDCCH to release SPS group-common PDSCH
	Supports unicast PDCCH scrambled with CS-RNTI to release SPS group-common PDSCH
	33-5-1, 12-2
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling



[bookmark: _Ref109058106]FG33-8-1 for separate PUCCH configuration 
FG33-4 is defined for NACK-only mode1 with shared PUCCH resources configured for unicast. Support of separately configured PUCCH resources from unicast for NACK-only mode1 is expected to be separate UE FG. 
Given FG33-8-1 is already defined that was initially intended for at least ACK/NACK based feedback for multicast, such FG can be expanded to include the case for NACK-only mode1. Overall, the change can be made to the prerequisite FG to include FG33-2a or FG33-4 for ACK/NACK based and for NACK-only mode1 feedback, respectively. 

Proposal 4: Updating FG33-8-1 as follows in red:
	33. NR_MBS
	33-8-1
	PUCCH resource configuration for multicast feedback for dynamically scheduled multicast
	Support of a PUCCH-Config for multicast HARQ-ACK feedback, separate from that of unicast configurations
	33-2a or 33-4
	Yes
	
	
	Per BC
	No
	No
	
	[bookmark: OLE_LINK151]Note: With 33-2a or 33-4 as prerequisite FG, this FG33-8-1 includes the case of ACK/NACK for multicast or NACK-only mode1 for multicast. 
	Optional with capability signalling



FG33-10 for RE-level rate matching 
When discussing what parameters in the PDSCH-Config will not be configured to multicast, the following agreements were reached with the common understanding that the ap-ZP-CSI-RS-ResourceSets will be configured for multicast: 
	Agreement
For multicast RRC_CONNECTED UEs, sp-ZP-CSI-RS-ResourceSetsToAddModList can be configured in PDSCH-Config-Multicast for GC-PDSCH rate matching, subject to UE capability. For PDSCH resource mapping with RE symbol level granularity,
· the REs indicated by sp-ZP-CSI-RS-ResourceSetsToAddModList configured in PDSCH-Config-Multicast are declared as not available for GC-PDSCH when their activation delivered by unicast PDSCH is applied.
· sp-ZP-CSI-RS-ResourceSetsToAddModList configured in PDSCH-Config for unicast do not apply for GC-PDSCHs.
· sp-ZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config-Multicast for multicast do not apply for unicast PDSCHs.
· The total number of semi-persistent ZP-CSI-RS-ResourceSet that a UE can be configured with is the same as for unicast in Rel-16
Also include this agreement in an LS to RAN2.

Agreement
Update the previous agreement for p-ZP-CSI-RS-ResourceSet as below:
For multicast RRC_CONNECTED UEs, p-ZP-CSI-RS-ResourceSet can be configured in PDSCH-Config-Multicast for GC-PDSCH rate matching, subject to UE capability. For PDSCH resource mapping with RE symbol level granularity,
· the REs indicated by p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config-Multicast are declared as not available for GC-PDSCH.
· p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config for unicast do not apply for GC-PDSCHs.
· p-ZP-CSI-RS-ResourceSet in PDSCH-Config-Multicast for multicast do not apply for unicast PDSCHs.
· The total number of periodic ZP-CSI-RS-Resources p-ZP-CSI-RS-ResourceSet that a UE can be configured with is the same as for unicast in Rel-16
· If p-ZP-CSI-RS-ResourceSet is configured in both PDSCH-Config and PDSCH-Config-Multicast, it is subject to UE capability whether the p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config-Multicast can be different from the p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config.



For the current formulation of FG33-10 for RE-level rate matching for multicast, the component of support of AP ZP-CSI-RS for group-common PDSCH RE-mapping patterns should be included as well because otherwise it may cause confusion that the AP ZP-CSI-RS is not supported for multicast. 
Proposal 5: Updating FG33-10 as follows in red:
	33. NR_MBS
	33-10
	Support group-common PDSCH RE-level rate matching for multicast
	1) Supported of SP ZP-CSI-RS for group-common PDSCH RE-mapping patterns
2) Supported of P ZP-CSI-RS for group-common PDSCH RE-mapping patterns
3) Support of AP ZP-CSI-RS for group-common PDSCH RE-mapping patterns. 
34) Support p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config-Multicast same as or different from the p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config
Note 1: The total number of semi-persistent ZP-CSI-RS-ResourceSet that a UE can be configured with is the same as for unicast in Rel-16
	2-33a, 33-2
	Yes
	
	
	Per UE
	[Yes]
	Yes
	
	Reporting type of FG 33-10 is per UE with [FDD/TDD,] FR1/FR2, licensed/unlicensed, and TN/NTN differentiation, detail signalling is up to RAN2
	Optional with capability signalling



Discussion on Rel-17 UE features for NR RedCap UEs
FG 28-1 
For NR Rel-15/16 UE, the basic FG 3-1 for DL control channel is support of “one configured CORESET per BWP per cell in addition to CORESET0” as in TR 38.822. So gNB can only configure one CORESET with ControlResourceSetId other than 0 in a BWP (initial/non-initial BWP). Note, since the specification does not limit the additionally configured CORESET to be a common CORESET or a UE specific CORESET, the UE should be able to handle both common and UE specific CORESETs, in addition to CORESET0. The limit applies on the total number of CORESETs that a UE needs to handle per a basic capability. However, for RedCap UEs, due to limited UE bandwidth capability, the use of BWP configured without CD-SSB and CORESET0 is expected to be critically important for commercial success, and such capability limit means that gNB can only configure one CORESET regardless of common and dedicated search spaces, when the BWP does not contain CORESET0. The limit will much reduce network scheduling flexibility. In most scenario, network has a need of configuring two CORESETs in one BWP.
One example is for UCNC scenario that a cell deploys multiple TRPs, which is widely used from LTE.  In current commercial network, after Msg4 and before UE reports its capability to gNB, generally gNB will continue using the initial DL BWP to perform RRC signaling interaction with UE. gNB will configure a UE dedicated CORESET including pdcch-DMRS-ScramblingID as C-RNTI in the initial DL BWP. It is beneficial of reducing the PDCCH interference, especially for the UEs located at the overlapping area of neighbor TRPs. However, for RedCap UEs, as specified in TS 38.213 in Rel-17, a separate initial DL BWP configured in SIB1 has been introduced and it is allowed not to contain CORESET0. When the separate initial DL BWP doesn’t contain the entire CORESET0, it can be used for random access procedure. Then gNB has to configure an additional common CORESET and RA-search space for Msg2/MsgB/Msg4 monitoring. So, for the period after Msg4, gNB can’t configure a UE dedicated CORESET anymore. gNB has to continue using the common CORESET configured pdcch-DMRS-ScramblingID as PCI. Thus, the PDCCH interference will be high, especially for the RedCap UEs located at the overlapping area of neighbor TRPs. That will cause PDCCH performance loss and then influence the UE’s access procedure. To avoid the above issue, RedCap UEs had better to support two CORESETs per BWP per cell in addition to CORESET0 when the BWP doesn’t contain CORESET0.
Another example is supporting paging, SIB1 and OSI in a dedicated BWP for RedCap UEs in RRC connected mode. As agreed in RAN2#119, for dedicated BWP of a RedCap UE in RRC connected mode, pagingSearchSpace, SearchSpaceOtherSysteminformation and searchSpaceSIB1 can be configured in PDCCH-ConfigCommon, if the dedicated BWP does not include CD-SSB and the entire CORESET0. So a common CORESET for these common message transmission is needed. While, this configured BWP is certainly expected for UE specific data/traffic use, thus a dedicated CORESET is also needed. So for this scenario, the network has a need of configuring two CORESETs in a BWP that doesn’t contain the entire CORESET0.
In addition, DCI format 2_x which are UE-group specific have been already defined in the specification, such as DCI format 2_6. As specified in Rel-16, it is used for notifying the power saving information outside DRX Active Time for one or more UEs and is beneficial of UE power saving. And it makes more sense for some RedCap UE use cases, which support several weeks, even several years battery life. To support DCI format 2_6, network will be more likely to configure an additional CORESET in addition to the dedicated CORESET for other unicast transmission. So for DCI format 2_6, the scrambling sequence of the corresponding PDCCH DMRS can be initialized by a common ID for the UE group. For such similar scenarios, the network also has a need of configuring two CORESETs in a BWP that doesn’t contain the entire CORESET0.
In summary, to support cell/UE-group specific transmission and UE specific transmission in a BWP that doesn’t contain the entire CORESET0, the network indeed has a strong need of configuring two CORESETs in a BWP that doesn’t contain the entire CORESET0.
So based on the above discussion, we propose to support two CORESETs per BWP per cell in addition to CORESET0 when the BWP doesn’t contain CORESET0, as basic RedCap UE capability. Thus, we have the following proposal.
Proposal 6: For FR1 a RedCap UE supports one configured CORESET per BWP per cell in addition to CORESET0 if the BWP contains the entire CORESET0, otherwise, two configured CORESETs per BWP per cell in addition to CORESET0.

Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]This contribution provides our views on the remaining issues for UE features set 1 topics with the proposals summarized as follows:
For NR MBS:
Proposal 1: Updating FG33-3-3a/3b/5 as follows in red:
	33. NR_MBS
	33-3-3a
	FDM-ed Type-1 and Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast
	1. Support of FDM-ed Type-1 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and ACK/NACK-based HARQ-ACK for multicast on PUCCH or PUSCH
2. Support of Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with max number X of G-RNTIs
3. Support of Type-2 HARQ-ACK codebook for multicast on PUSCH with max number X of G-RNTIs. 

	33-3-2, at least one of {33-2a, 33-4, 33-5-1a, 33-5-1f}
	Yes
	
	FFS
	Per BC
	N/A
	N/A
	
	Note1: FDM-ed Type-1 HARQ-ACK codebook is generated by concatenating the Type-1 sub-codebook for unicast and the Type-1 sub-codebook for multicast.
Note2: The Type-2 HARQ-ACK codebook is generated by concatenating the Type-2 sub-codebook for unicast and the Type-2 sub-codebook for multicast.
Candidate values of X is {2, 3, 4} with X no larger than max number of G-RNTIs of FG33-2e
	Optional with capability signalling

	33. NR_MBS
	33-3-3b
	Mode 2 TDM-ed Type-1 and Type-2 HARQ-ACK codebook for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast
	1. Support of Mode 2 TDM-ed Type-1 HARQ-ACK codebook for multiplexing HARQ-ACK for unicast and ACK/NACK-based HARQ-ACK for multicast on PUCCH or PUSCH
2. Support of Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with max number X of G-RNTIs
3. Support of Type-2 HARQ-ACK codebook for multicast on PUSCH with max number X of G-RNTIs. 

	33-2a or 33-4 or 33-5-1a or 33-5-1f
	Yes
	
	FFS
	Per BC
	N/A
	N/A
	
	Note1: Mode 2 TDM-ed Type-1 HARQ-ACK codebook is generated based on the union TDRA tables from unicast and multicast and the union of k1 sets from unicast and multicast.
Note2: The Type-2 HARQ-ACK codebook is generated by concatenating the Type-2 sub-codebook for unicast and the Type-2 sub-codebook for multicast.
Candidate values of X is {2, 3, 4} with X no larger than max number of G-RNTIs of FG33-2e
	Optional with capability signalling

	33. NR_MBS
	33-3-5
	Feedback multiplexing for unicast PDSCH and group-common PDSCH for multicast with same priority and different codebook type
	Support of multiplexing HARQ-ACK for unicast and for multicast with the same priority and different HARQ-ACK codebook types in a PUCCH or in a PUSCH
	33-2a or 33-4 or 33-5-1a or 33-5-1f 
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling



Proposal 2: Updating FG33-4/4a as follows in red:
	33. NR_MBS
	33-4
	Support of NACK-only based HARQ-ACK feedback for multicast with ACK/NACK transforming with shared PUCCH resources configuration with unicast and RRC-based enabling/disabling NACK-only based feedback for dynamic scheduling
	1. Support NACK-only based HARQ-ACK feedback for dynamic scheduling for multicast, including:
a) A single TB with NACK-only feedback transmitted in PUCCH
b) One or multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits
3) One or multiple TB with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits. 
2. Support of shared PUCCH resource configurations with unicast
	33-2a
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-4a
	Support of NACK-only based HARQ-ACK feedback for multicast corresponding to a specific sequence or a PUCCH transmission
	1. Support NACK-only based HARQ-ACK feedback for dynamic scheduling for multicast, including:
 a) Multiple Up to 4 TBs with NACK-only feedback transmitted in PUCCH by select one PUCCH resource.
b) Single TB with NACK-only feedback transmitted in PUCCH
c) Extended Tproc1 
  d) One or up to 4TBs with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits. 
2. Support of separate PUCCH resource configurations from unicast
	33-4
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling



Proposal 3: Updating 33-5-1e/1f/1g/1i/1j/2 and 33-9 as follows in red:
	33. NR_MBS
	33-5-1e
	Dynamic Slot-level repetition for SPS group-common PDSCH for multicast
	Support up to X times dynamic slot-level repetition for SPS group-common PDSCH for multicast.
	33-5-1
	Yes
	
	
	Per BC
	N/A
	N/A
	
	Candidate values for X is: {8, 16}
	Optional with capability signalling

	33. NR_MBS
	33-5-1f
	NACK-only based HARQ-ACK feedback for multicast with ACK/NACK transforming and RRC-based enabling/disabling NACK-only based feedback for SPS group-common PDSCH for multicast
	1) Support NACK-only based HARQ-ACK feedback, including:
a) A single TB with NACK-only feedback transmitted in PUCCH
b) multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits to generate Type-1 or Type-2 HARQ-ACK CB for multicast feedback only
c) One or multiple TB with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits.
2) Support of shared SPS-PUCCH-AN-List configuration from unicast SPS. 
3) support of enabling/disabling NACK-only based HARQ-ACK feedback configured by RRC signalling for SPS group-common PDSCH without PDCCH scheduling 
4) Support of PTM retransmission associated with G-CS-RNTI for SPS multicast
	33-5-1a
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1g
	DCI-based enabling/disabling NACK-only based feedback for SPS group-common PDSCH for multicast
	Support of DCI-based enabling/disabling NACK-only based HARQ-ACK feedback configured per G-CS-RNTI for multicast by RRC signaling via DCI format 4_2
	33-5-1f, 33-5-1i
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1i
	Multicast SPS scheduling with DCI format 4_2
	1.Support of DCI format 4_2 with CRC scrambled with G-CS-RNTI for multicast SPS scheduling
2. Retransmission scheduled by DCI format 4_2 with CRC scrambled with G-CS-RNTI
	33-5-1
	Yes
	
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1j
	NACK-only based HARQ-ACK feedback for multicast corresponding to a specific sequence or a PUCCH transmission for SPS group-commmon PDSCH for multicast
	1. Support NACK-only based HARQ-ACK feedback for SPS PDSCH for multicast, including:
a) Multiple TBs with NACK-only feedback transmitted in PUCCH by select one PUCCH resource.
b) Single TB with NACK-only feedback transmitted in PUCCH
c) Extended Tproc1 
  d) One or up to 4TBs with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits. 
2. Support of separate SPS-PUCCH-AN-List from unicast
	33-5-1f
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	 33. NR_MBS
	33-5-2
	Multiple SPS group-common PDSCH configuration
	1. Support up to 8 SPS group-common PDSCH configuration per CFR for multicast
2. Support M>=1 activated SPS group-common PDSCH configurations per CFR for multicast
3. The total number of SPS configurations for both multicast and unicast is no larger than 8 in a BWP of a serving cell, and activated SPS group-common PDSCH configurations is no larger than M.
	33-5-1
	Yes
	
	
	Per BC
	N/A
	N/A
	
	Candidate value set for M is {1, 2, …, 8}
	Optional with capability signalling

	33. NR_MBS
	33-9
	Supporting unicast PDCCH to release SPS group-common PDSCH
	Supports unicast PDCCH scrambled with CS-RNTI to release SPS group-common PDSCH
	33-5-1, 12-2
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling



Proposal 4: Updating FG33-8-1 as follows in red:
	33. NR_MBS
	33-8-1
	PUCCH resource configuration for multicast feedback for dynamically scheduled multicast
	Support of a PUCCH-Config for multicast HARQ-ACK feedback, separate from that of unicast configurations
	33-2a or 33-4
	Yes
	
	
	Per BC
	No
	No
	
	Note: With 33-2a or 33-4 as prerequisite FG, this FG33-8-1 includes the case of ACK/NACK for multicast or NACK-only mode1 for multicast. 
	Optional with capability signalling



Proposal 5: Updating FG33-10 as follows in red:
	33. NR_MBS
	33-10
	Support group-common PDSCH RE-level rate matching for multicast
	1) Supported of SP ZP-CSI-RS for group-common PDSCH RE-mapping patterns
2) Supported of P ZP-CSI-RS for group-common PDSCH RE-mapping patterns
3) Support of AP ZP-CSI-RS for group-common PDSCH RE-mapping patterns. 
34) Support p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config-Multicast same as or different from the p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config
Note 1: The total number of semi-persistent ZP-CSI-RS-ResourceSet that a UE can be configured with is the same as for unicast in Rel-16
	2-33a, 33-2
	Yes
	
	
	Per UE
	[Yes]
	Yes
	
	Reporting type of FG 33-10 is per UE with [FDD/TDD,] FR1/FR2, licensed/unlicensed, and TN/NTN differentiation, detail signalling is up to RAN2
	Optional with capability signalling



For NR RedCap:
Proposal 6: For FR1 a RedCap UE supports one configured CORESET per BWP per cell in addition to CORESET0 if the BWP contains the entire CORESET0, otherwise, two configured CORESETs per BWP per cell in addition to CORESET0.
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