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1. Introduction 
In this document, we discuss the remaining details of UE feedback to improve reliability and group scheduling for Multicast RRC_CONNECTED UEs.
2. Discussion 
2.1 HARQ-ACK feedback for multicast
In last RAN1#109-e meeting, we have the following conclusion and agreements related with enabling/disabling of HARQ-ACK feedback for multicast. 

Agreement
For Type-1 codebook generation, if at least one configured G-RNTI is with HARQ-ACK enabled by RRC, it is up to UE to report NACK or ACK/NACK for the G-RNTI with HARQ-ACK disabled
· FFS whether UE needs to generate Type-1 CB, when UE does not detect any DCI for G-RNTI(s) with HARQ-ACK enabled when at least one configured G-RNTI is with HARQ-ACK enabled by RRC.
· For the PUCCH resource for the codebook transmission,
· Opt2: PUCCH resource/slot is based on last DCI for a G-RNTI with HARQ-ACK enabled


For the multicast DCI with disabled feedback, UE does not report anything and the PRI/K1 fields in DCI with disabled multicast feedback are ignored. The PUCCH resource/slot is determined by the PRI/K1 indicated in the last DCI with enabled feedback. For Type-1 HARQ-ACK codebook for multicast, the codebook size is not impacted by the enabling/disabling of HARQ-ACK feedback. Regarding whether/when the UE should report the HARQ-ACK bits for the disabled multicast feedback, referring to legacy Rel-15/16 UE behavior, if UE does not detect any unicast DCI which has enabled feedback, UE does not send any unicast HARQ-ACK feedback. Similarly, if UE does not detect any DCI with enabled feedback (including unicast and multicast), UE does not report any HARQ-ACK feedback. If UE only detects multicast DCI with disabled feedback, the UE does not report HARQ-ACK feedback.

Based on the above discussion, we propose:
Proposal 1: UE does not generate Type-1 CB when UE does not detect any DCI for G-RNTI(s) with HARQ-ACK enabled.

In case of DCI-based enabling/disabling multicast feedback, it is ok that only Type-2 CB can be configured  for sake of simplicity. 

Proposal 2: If UE is configured with Type-1 CB for multicast, UE is not expected to be configured with the presence of enabled/disabled HARQ-ACK feedback indicator in multicast DCI.

2.2 HARQ-ACK feedback for NTN multicast
For Rel-17, UE may support both NTN and multicast feature. However, for HARQ-ACK feedback enabling/disabling, there are two different schemes:
· For NTN unicast
· Enabling/disabling is configured per HARQ process ID by RRC signaling.
	NTN unicast

	HARQ process ID with feedback enabled

	(similar as TN unicast)
reports HARQ-ACK feedback

	HARQ process ID with feedback disabled
	For Type-2 CB: not report HARQ-ACK feedback 
For Type-1 CB: report NACK



· For TN multicast: 
· Enabling/disabling is configured per G-RNTI by RRC or indicated in the DCI with the G-RNTI.
	For TN multicast

	G-RNTI with RRC-enabled feedback
	(similar as TN unicast)
reports HARQ-ACK feedback

	G-RNTI with RRC-disabled feedback
	For Type-2 CB: not report HARQ-ACK feedback
For Type-1 CB: up to UE

	G-RNTI with DCI-enabled feedback
	For Type-2 CB: report HARQ-ACK feedback
For Type-1 CB: error case

	G-RNTI with DCI-disabled feedback
	For Type-2 CB: not report HARQ-ACK feedback
For Type-1 CB: error case



















· For NTN multicast: 
· When UE is configured to receive NTN multicast with enabled/disabled HARQ-ACK feedback, there are following cases and the corresponding UE behavior needs to be clarified. 
	For NTN multicast
	HARQ process
with feedback enabled
	HARQ process 
with feedback disabled

	G-RNTI with RRC-enabled feedback
	similar as TN multicast
	error case 

	G-RNTI with RRC-disabled feedback
	similar as TN multicast
	similar as NTN unicast
(to follow DCI-indicated HARQ process ID with disabled feedback)

	G-RNTI with DCI-enabled feedback
	similar as TN multicast
	similar as TN multicast
(to follow DCI-indicated enabled feedback)


	G-RNTI with DCI-disabled feedback
	similar as TN multicast
	similar as TN multicast
(to follow DCI-indicated disabled feedback)




Proposal 3: If UE is configured with NTN and multicast,
· If UE receives multicast PDSCH scheduled by using a HARQ process with enabled feedback
· UE generate the HARQ-ACK feedback codebook based on TN multicast scheme.
· If UE receives multicast PDSCH scheduled by using a HARQ process with disabled feedback
· UE is not expected to be configured with RRC-based enabled feedback for the G-RNTI
· If UE receives multicast G-RNTI with RRC-based disabled multicast feedback, UE generate the HARQ-ACK feedback codebook based on NTN unicast scheme.
· If UE receives multicast G-RNTI with DCI-based enabled/disabled feedback, UE generate the HARQ-ACK feedback codebook following TN multicast scheme.


2.3 More than one NACK-only feedback for multicast 
In last RAN1#109-e meeting, we have the following agreements related with NACK-only-based multicast feedback. 

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. 

	HARQ-ACK Value
	PUCCH resource

	{0}
	{0,0}
	{0,0,0}
	{0,0,0,0}
	1st PUCCH resource provided by pucch-ResourceId obtained from the 1st value of resourceList

	
	{1,0}
	{1,0,0}
	{1,0,0,0}
	2nd PUCCH resource provided by pucch-ResourceId obtained from the 2nd value of resourceList

	
	{0,1}
	{0,1,0}
	{0,1,0,0}
	3rd PUCCH resource provided by pucch-ResourceId obtained from the 3rd value of resourceList

	
	
	{1,1,0}
	{1,1,0,0}
	4th PUCCH resource provided by pucch-ResourceId obtained from the 4th value of resourceList

	
	
	{0,0,1}
	{0,0,1,0}
	5th PUCCH resource provided by pucch-ResourceId obtained from the 5th value of resourceList

	
	
	{1,0,1}
	{1,0,1,0}
	6th PUCCH resource provided by pucch-ResourceId obtained from the 6th value of resourceList

	
	
	{0,1,1}
	{0,1,1,0}
	7th PUCCH resource provided by pucch-ResourceId obtained from the 7th value of resourceList

	
	
	
	{1,1,1,0}
	8th PUCCH resource provided by pucch-ResourceId obtained from the 8th value of resourceList

	
	
	
	{0,0,0,1}
	9th PUCCH resource provided by pucch-ResourceId obtained from the 9th value of resourceList

	
	
	
	{1,0,0,1}
	10th PUCCH resource provided by pucch-ResourceId obtained from the 10th value of resourceList

	
	
	
	{0,1,0,1}
	11th PUCCH resource provided by pucch-ResourceId obtained from the 11th value of resourceList

	
	
	
	{1,1,0,1}
	12th PUCCH resource provided by pucch-ResourceId obtained from the 12th value of resourceList

	
	
	
	{0,0,1,1}
	13th PUCCH resource provided by pucch-ResourceId obtained from the 13th value of resourceList

	
	
	
	{1,0,1,1}
	14th PUCCH resource provided by pucch-ResourceId obtained from the 14th value of resourceList

	
	
	
	{0,1,1,1}
	15th PUCCH resource provided by pucch-ResourceId obtained from the 15th value of resourceList



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. 

From data detection and feedback codebook point of view, our view is 
· For Case 2, the UEs with same configured multiple G-RNTIs can be configured to use Alt4 in the same PUCCH slot, which is an extension of Case 1. If there is very low probability of missing the last DCI per G-RNTI, Opt 2-1-1 works well, which is similar as multiplexing ACK/NACK-based feedback of multiple G-RNTIs using the cDAI per G-RNTI and concatenation in the order of G-RNTI for Type-2 CB. Further optimization for Alt4 only should be deprioritized at this late stage, especially considering the potential impact on the RRC and DCI signaling if Opt 2-1-2 is introduced.

· For Case 3, Opt3-1-2 is proposed to let UE know the total codebook size if only a subset of G-RNTIs is monitored. However, even by using c-DAI* in Opt3-1-2, there will be confusion between gNB and UEs. 

· For example, let’s say UE1 is configured with G-RNTI1/G-RNTI2 and UE2 is configured with G-RNTI1/G-RNTI3. If gNB sends TB1, TB2, TB3 and TB4 in the order of G-RNTI1, G-RNTI2, G-RNTI3, and G-RNTI1. As shown in the Table, UE1 will only receive TB1, TB2 and TB4 and UE2 only receives TB1, TB3 and TB4. For TB3 with ‘c-DAI*=2’, UE1 cannot know whether it is a missing DCI or a TB for other G-RNTI not monitored by UE1. Even if UE1/UE2 receive their TBs correctly, UEs select the PUCCH sequences as shown below but gNB will think NACK received for TB2 and TB3, because gNB cannot separate the PUCCH from UE1 and UE2 in the shared PUCCH resource for NACK-only multicast feedback.
	
	c-DAI*=0
	c-DAI*=1
	c-DAI*=2
	c-DAI*=3
	Selected PUCCH resource

	UE1
	TB1
	TB2
	x
	TB4
	‘0010’ if TB1/2/4 are correct

	UE2
	TB1
	x
	TB3
	TB4
	‘0100’ if TB1/3/4 are correct



Therefore, we think both Opt3-1-1 and Opt3-1-2 cannot work well for Case 3. Instead, gNB should apply either Alt1 or configure different PUCCH slots, instead of Alt4. 

Proposal 4: Case 2 can be supported by using Opt2-1-1 and Case 3 is not supported.


For PUCCH resource allocation of NACK-only-based multicast feedback, RAN1 to down-select the following options: 

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. 

If more than one PUCCH resources are configured for NACK-only-based multicast feedback, UE may need to select one of PUCCH resource in the same PUCCH slot. For the time-domain resources, the PUCCHs are preferred to be configured with same starting symbol and same duration to keep the same link budget. For the frequency-domain resources, the RB for each PUCCH if dispersed in the UL BWP may have different maximum power reduction, e.g., one RB at the edge and one RB is in the center of the carrier bandwidth. To avoid this case with different PUCCH transmit power, the PUCCHs should be allocated on adjacent PRBs. The frequency hopping for the PUCCH resources for NACK-only-based multicast feedback, if applied, should be configured with the same parameters.

Proposal 5: For the PUCCH configured for NACK-only-based multicast feedback, the PUCCHs in a slot are configured with same starting symbol, same time duration and adjacent PRBs.


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. 

The PUCCHs with NACK-only feedback for multicast if bundled together with same starting symbol can be regarded as a special PUCCH resource for UE to select one of a PUCCH sequence based on the mapping table. After detecting the PDCCH, the UE can determine the starting symbol of the PUCCH resource similar as the case of one NACK-only feedback. Provided Proposal 5 is agreed, we don’t see the necessity to introduce a new timeline just for more than one NACK-only feedback for multicast (Alt4). 

Proposal 6: No need to specify a new timeline for more than one NACK-only feedback for multicast.

2.4 Max data rate/LLR buffering for unicast/multicast
In Clause 4.1.2 of TS 38.306, the approximate DL data rate for a given number of aggregated carriers in a band or band combination is computed as follows,


wherein
J is the number of aggregated component carriers in a band or band combination
Rmax = 948/1024
For the j-th CC,
 is the max number of supported layers given by higher layer parameter maxNumberMIMO-LayersPDSCH.
	 is the max supported modulation order given by higher layer parameter supportedModulationOrderDL.
	 is the scaling factor given by higher layer parameter scalingFactor and can take the values 1, 0.8, 0.75, and 0.4.
	 is the numerology (as defined in TS 38.211 [6])
is the average OFDM symbol duration in a subframe for numerology , i.e. . Note that normal cyclic prefix is assumed.
	 is the maximum RB allocation in bandwidth  with numerology , as defined in 5.3 TS 38.101-1 [2] and 5.3 TS 38.101-2 [3], where  is the UE supported maximum bandwidth in the given band or band combination.
	is the overhead and takes the following values
0.14, for frequency range FR1 for DL
0.18, for frequency range FR2 for DL
0.08, for frequency range FR1 for UL
0.10, for frequency range FR2 for UL

The parameters , ,  for the j-th CC reported in the IE FeatureSetDownlinkPerCC are originally for unicast only. Now a UE can report different capabilities for multicast and unicast, such as MIMO layers for multicast (FG 33-2g) and maximal modulation order for multicast (FG 33-2i). The max data rate could be different in the following cases.
· In case of unicast only, the max data rate  is based on unicast parameters ,  and the scaling factor . 


· In case of MBS GC-PDSCH only, the max data rate  is based on multicast parameters with


· In case of TDMed unicast PDSCH and MBS GC-PDSCH, the UE will receive unicast PDSCH only or multicast GC-PDSCH only per symbol. The maximum value of unicast symbol and multicast symbol can be same as unicast max data rate.


· In case of FDMed unicast PDSCH and MBS GC-PDSCH, even with split bandwidth, the max data rate may be higher than that of the max value of unicast and multicast, i.e., 



This can be illustrated in Figure 1, where there are multicast TB1 and unicast TB2 initially transmitted in slot1 and slot2 over full bandwidth, respectively. The sum rate of the symbols with FDMed TB1 and TB2 retransmission in slot 3 will be larger than the unicast max data rate, because data rate is determined by original size of TB1 and TB2 initial transmitted in slot 1 and slot2. Note that the initial/retransmission may be transmitted in non-consecutive slots and the issue of the max data rate is similar. 

			[image: ]
Figure 1. FDMed unicast and multicast 
· If we restrict , it means the gNB should not schedule any initial/retransmission of FDMed unicast and MBS TBs with sum rate over the unicast max data rate on one CC. 
· [bookmark: _Hlk101557983]If we allow , gNB can have more flexibility for the UE who is capable to borrow some margin from another CC to support the CC with FDMed unicast and MBS with sum rate larger than the unicast max data rate on one CC while keeping the total max data rate across the CCs unchanged. The UE can report a new scaling factor  for calculating  as follows:

For example, assuming UE has CC1 and CC2, where CC1 can support FDMed unicast and multicast.
· Alt1: No sharing across CCs by reporting one scaling factor per CC
· The UE only reports one scaling factor per CC considering unicast only. If CC1 has FDMed unicast and multicast, it means part of the unicast data rate in CC1 will be sacrificed and allocated to multicast in the same symbol.
· Alt2: Sharing across CCs by disabling one CC and reporting two scaling factors for the CC with MBS
· The UE support two scaling factors for CC1, f1 is for no FDMed unicast+multicast and (f1+f2) is for unicast+multicast. CC2 is not used. 
· Note that if UE only reports the scaling factor (f1+f2), (f1+f2) will be applied to not only the FDMed unicast+multicast but also the legacy case of unicast only, which means (f1+f2)>1 is not allowed and .

	
	Alt1: No sharing

	Alt2: Sharing 
w/ additional scaling factor

	Scaling factor for CC1
(capable of FDMed unicast and multicast)
	f1
	f1, (f1+f2)

	Scaling factor for CC1
(with unicast only)
	f2
	0

	Max DataRate
(unicast only)
	f1 in CC1
f2 in CC2
f1+f2 in total
	f1 in CC1
no CC2
f1 in total

	Max DataRate
(FDMed unicast+multicast)
	f1 in CC1
f2 in CC2
f1+f2 in total
	f1+f2 in CC1
no CC2
f1+f2 in total



Similar issue for TBS LBRM as specified in Clause 5.1.3 of TS38.214:
The UE is not expected to handle any transport blocks (TBs) in a 14 consecutive-symbol duration for normal CP (or 12 for extended CP) ending at the last symbol of the latest PDSCH transmission within an active BWP on a serving cell whenever


where, for the serving cell,
-	S is the set of TBs belonging to PDSCH(s) that are partially or fully contained in the consecutive-symbol duration
-	for the ith TB
-	Ci' is the number of scheduled code blocks for as defined in [5, 38.212]. 
-	Li is the number of OFDM symbols assigned to the PDSCH
-	xi is the number of OFDM symbols of the PDSCH contained in the consecutive-symbol duration
-	 based on the values defined in Clause 5.4.2.1 [5, TS 38.212]
-	 is the starting location of RV for the th transmission
-	of the scheduled code blocks for the  transmission
-	 is the circular buffer length 
-	 is the current (re)transmission for the ith TB 
-	 corresponds to the subcarrier spacing of the BWP (across all configured BWPs of a carrier) that has the largest configured number of PRBs
-	in case there is more than one BWP corresponding to the largest configured number of PRBs, µ' follows the BWP with the largest subcarrier spacing.
-	 corresponds to the subcarrier spacing of the active BWP 
-	RLBRM = 2/3 as defined in Clause 5.4.2.1 [5, TS 38.212]
-	TBSLBRM as defined in Clause 5.4.2.1 [5, TS 38.212] 
-	X as defined for downlink in Clause 5.4.2.1 [5, TS 38.212].

For legacy UE without MBS, X and TBSLBRM are the max MIMO layers and max TBS configured for unicast. For a UE supporting unicast and MBS, there are different parameters for X and TBSLBRM specified in Clause 5.4.2.1 of TS 38.212:
·  and   are max MIMO layers and max TBS configured for unicast PDSCH
·  and  are max MIMO layers and max TBS configured for broadcast GC-PDSCH (scheduled by DCI format 4_0)
·  and  are max MIMO layers and max TBS configured for multicast GC-PDSCH (scheduled by DCI format 4_1/4_2) 

The above restriction on TBS LBRM is applied to any consecutive 14 symbols if including FDMed unicast and multicast TBs. As illustrated in Figure 1, if the slot 2 with the max TBS LBRM is used for unicast TB2 (or any other TB with peak unicast data rate), the processing of consecutive 14 symbols across slot 2 and slot 3 for initial/retransmission of TB1+TB2 will be over the upper bound of TBS LBRM. 

For the following cases, the upper bound on TBS LBRM can be clarified as:

· Case 1 (same as legacy Rel16): in case of 14 consecutive symbols with no FDMed unicast and MBS PDSCH(s), the UE is not expected to handle any transport blocks (TBs) within an active BWP on a serving cell whenever


· where  is based on unicast parameters, typically same or larger than that of MBS.

· Case 2: in case of 14 consecutive symbols with FDMed unicast PDSCH and MBS GC-PDSCH, if supported, the UE is not expected to handle any transport blocks (TBs) within an active BWP on a serving cell whenever

· where the upper limit of PDSCH LLR buffering can be increased for FDMed unicast PDSCH and MBS GC-PDSCH by a scaling factor (subject to UE capability).

Proposal 7: 
· In case of no FDMed unicast and MBS PDSCHs, the max data rate and TBS LBRM for allocated TB(s) in a 14 consecutive-symbol duration is based on the unicast parameters. 
· In case of FDMed unicast and MBS PDSCHs, UE can report an additional scaling factor   with candidate value larger than legacy unicast  for the max data rate and TBS LBRM for allocated TB(s) in a 14 consecutive-symbol duration.
· Adopt the TP#1 for TS38.214 and TP#2 for TS38.306.
· Reason for change: the max data rate and TBS LBRM for allocated TB(s) in a 14 consecutive-symbol duration are not clear for the CC supporting MBS.
· Summary of change: to clarify the max data rate and TBS LBRM in case of no FDMed unicast and MBS PDSCH and FDMed unicast and MBS, respectively.
· Consequences if not approved: not clear of UE behavior for the CC with MBS transmission
===start of TP#1 for TS38.214===
[bookmark: _Toc11352090][bookmark: _Toc20317980][bookmark: _Toc27299878][bookmark: _Toc29673143][bookmark: _Toc29673284][bookmark: _Toc29674277][bookmark: _Toc36645507][bookmark: _Toc45810552][bookmark: _Toc106695595]5.1.3	Modulation order, target code rate, redundancy version and transport block size determination
<Unchanged text is omitted>
-	The UE is not expected to handle any transport blocks (TBs) in a 14 consecutive-symbol duration for normal CP (or 12 for extended CP) ending at the last symbol of the latest PDSCH transmission within an active BWP on a serving cell whenever
If there is FDMed unicast and MBS in the 14 symbols with given by higher layer parameter scalingFactorFDM:

or

otherwise:


where, for the serving cell,
-	S is the set of TBs belonging to PDSCH(s) that are partially or fully contained in the consecutive-symbol duration
-	 is the set of TBs belonging to unicast PDSCH(s) that are partially or fully contained in the consecutive-symbol duration
-	for the ith TB
-	Ci' is the number of scheduled code blocks for as defined in [5, 38.212]. 
-	Li is the number of OFDM symbols assigned to the PDSCH
-	xi is the number of OFDM symbols of the PDSCH contained in the consecutive-symbol duration
-	 based on the values defined in Clause 5.4.2.1 [5, TS 38.212]
-	 is the starting location of RV for the th transmission
-	of the scheduled code blocks for the  transmission
-	 is the circular buffer length 
-	 is the current (re)transmission for the ith TB 
-	 corresponds to the subcarrier spacing of the BWP (across all configured BWPs of a carrier) that has the largest configured number of PRBs
-	in case there is more than one BWP corresponding to the largest configured number of PRBs, µ' follows the BWP with the largest subcarrier spacing.
-	 corresponds to the subcarrier spacing of the active BWP 
-	RLBRM = 2/3 as defined in Clause 5.4.2.1 [5, TS 38.212]
-	TBSLBRM as defined based on the parameters for unicast in Clause 5.4.2.1 [5, TS 38.212] 
-	X as defined for downlink max MIMO layer for unicast in Clause 5.4.2.1 [5, TS 38.212].

<Unchanged text is omitted>

For a j-th serving cell, if higher layer parameter processingType2Enabled of PDSCH-ServingCellConfig is configured for the serving cell and set to 'enable', or if at least one IMCS > W for a PDSCH, or if there are FDMed unicast and MBS PDSCHs, where W = 28 for MCS tables 5.1.3.1-1 and 5.1.3.1-3, and W = 27 for MCS table 5.1.3.1-2, and W = 26 for MCS table 5.1.3.1-4, the UE is not required to handle PDSCH transmissions, if the following condition is not satisfied:

where
-	is the number of symbols assigned to the PDSCH(s). For a PDSCH that consists of two PDSCH transmission occasions in time domain in one slot,  is the number of symbols of one transmission occasion. For FDMed unicast and MBS PDSCHs in one slot,  is the total number of symbols of unicast and MBS PDSCHs.
-	M is the number of TB(s) in the PDSCH(s)
-	 where  is the numerology of the PDSCH(s) 
-	for the m-th TB, 
-	A is the number of bits in the transport block as defined in Clause 7.2.1 [5, TS 38.212] 
-	C is the total number of code blocks for the transport block defined in Clause 5.2.2 [5, TS 38.212]
-	 is the number of scheduled code blocks for the transport block as defined in Clause 5.4.2.1 [5, TS 38.212] 
-	 [Mbps] is computed as the maximum data rate for a carrier in the frequency band of the serving cell for any signaled band combination and feature set consistent with the serving cell, where the data rate value is given by the formula in Clause 4.1.2 in [13, TS 38.306], including the scaling factor f(i).
<Unchanged text is omitted>
===end of TP#1 for TS38.214 ===

===start of TP#2 for TS38.306 ===
[bookmark: _Toc12750882][bookmark: _Toc29382246][bookmark: _Toc37093363][bookmark: _Toc37238639][bookmark: _Toc37238753][bookmark: _Toc46488648][bookmark: _Toc52574069][bookmark: _Toc52574155]<Unchanged text is omitted>
4.1.2	Supported max data rate
For NR, the approximate data rate for a given number of aggregated carriers in a band or band combination is computed as follows.


wherein
J is the number of aggregated component carriers in a band or band combination
Rmax = 948/1024
For the j-th CC,
	[image: ] is the maximum number of supported layers given by higher layer parameter maxNumberMIMO-LayersPDSCH for downlink and maximum of higher layer parameters maxNumberMIMO-LayersCB-PUSCH and maxNumberMIMO-LayersNonCB-PUSCH for uplink.

	 is the maximum supported modulation order given by higher layer parameter supportedModulationOrderDL for downlink and higher layer parameter supportedModulationOrderUL for uplink.

	is the scaling factor given by higher layer parameter scalingFactor and can take the values 1, 0.8, 0.75, and 0.4, or is the scaling factor given by higher layer parameter scalingFactorFDM for FDMed unicast and MBS PDSCH(s) and can take the values [1.75, 1.5, and 1, 0.75].

	 is the numerology (as defined in TS 38.211 [6])

<Unchanged text is omitted>
===end of TP#2 for TS38.306 ===

2.5 CSS for multicast GC-PDCCH
For SS of GC-PDCCH, RAN1 has agreed:
Agreement
For multicast of RRC_CONNECTED UEs in Rel-17, 
· DCI format 2_x cannot be configured in the same CSS configuration with multicast DCI formats.

RAN1 has discussed whether DCI format 1_0 with C-RNTI and the multicast DCI formats can be configured in the same type-x CSS. Type3-CSS for multicast DCI formats can have configurable monitoring priority as USS. If other non-MBS DCIs, such as the unicast DCI formats and the DCI format 2_x, and multicast DCI formats are configured in the same CSS, this priority rule will change the monitoring of both multicast DCIs and non-MBS DCIs. Also, a Type-x CSS for multicast DCI formats will be associated with a CORESET configured in the PDCCH-Config-Multicast, where pdcch-DMRS-ScramblingID_Multicast is configured for GC-PDCCH. If DCI format 1_0 is configured in the same CSS and the pdcch-DMRS-ScramblingID_Multicast cannot be applied to unicast PDCCH, the PDCCH and DMRS using different scrambling sequences in same CORESET will increase the blind detection complexity. Therefore, we propose 
Proposal 8: For RRC_CONNECTED UEs, DCI format 1_0 with C-RNTI and MBS DCI format 4_1/4_2 are not configured in the same Type-3 CSS.
· Adopt the TP#3 for TS38.213.
· Reason for change: the RAN1 agreement related with the Type3-CSS for multicast is not endorsed.
· Summary of change: to endorse the RAN1 agreement.
· Consequences if not approved: UE behavior will be not clear if unicast DCI format 1_0/2_x and MBS DCI format 4_1/4_2 are scheduled in the same Type-3 CSS.

===start of TP#3 for TS38.213 ===
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<Unchanged text is omitted>
-	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
-	searchSpaceMCCHand searchSpaceMTCH on a secondary cell for a DCI format 4_0 with CRC scrambled by a MCCH-RNTI or a G-RNTI, 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, or 
-	sdt-CG-SearchSpace for DCI formats with CRC scrambled by C-RNTI or CS-RNTI as described in clause 19.1.
In the following, DCI formats with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI are also referred to as unicast DCI formats, DCI formats with CRC scrambled by G-RNTI or G-CS-RNTI are also referred to as multicast DCI formats, and DCI formats with CRC scrambled by MCCH-RNTI or G-RNTI for MTCH scheduling PDSCH receptions are also referred to as broadcast DCI formats. The UE is not expected to be configured with DCI format 4_0/4_1 together with DCI format 2_x or DCI format 1_0 with CRC scrambled by C-RNTI in the same Type3-PDCCH CSS.

<Unchanged text is omitted>
===end of TP#3 for TS38.213 ===

2.6 Other TP for RAN1/2 spec alignment
In Sect. 18 of 38.213,
“A UE can be configured per G-RNTI or per G-CS-RNTI, by harq-FeedbackEnablerMulticast with value set to 'enabled', to provide HARQ-ACK information for PDSCH receptions. When the UE is not provided harq-FeedbackEnablerMulticast for a G-RNTI or G-CS-RNTI, or when the UE is provided harq-FeedbackEnablerMulticast with value set to 'disabled', the UE does not provide HARQ-ACK information for respective PDSCH receptions. If a UE is provided harq-FeedbackEnablerMulticast with value set to 'dci-enabler' for a G-RNTI or a G-CS-RNTI, the UE determines whether or not to provide the HARQ-ACK information for PDSCH receptions based on an indication by the multicast DCI format associated with the G-RNTI or the G-CS-RNTI [4, TS 38.212].”

However, in TS38.331, 

harq-FeedbackEnablerMulticast-r17      ENUMERATED {dci-enabler, enabled}                           OPTIONAL,   -- Need S

harq-FeedbackEnablerMulticast
Indicates whether the UE shall provide HARQ feedback for MBS multicast. Value dci-enabler means that whether the UE shall provide HARQ feedback for MBS multicast is indicated by DCI. Value enabled means the UE shall always provide HARQ feedback for MBS multicast. When the field is absent, the UE shall not provide HARQ feedback for multicast.

There is no ‘disabled’ defined for the higher layer harq-FeedbackEnablerMulticast. In order to align with the RAN2 spec, we propose adopting the following TP:

Proposal 9: Adopt TP#4 for TS38.213.
· Reason for change: to align the specification of harq-FeedbackEnablerMulticast in TS38.331
· Summary of change: to delete the part not aligned with the specification in TS38.331.
· Consequences if not approved: not aligned between TS38.213 and TS38.331 on harq-FeedbackEnablerMulticast.

===start of TP#4 for TS38.213===
[bookmark: _Toc99993882]18	Multicast Broadcast Services
<Unchanged text is omitted>

A UE can be configured per G-RNTI or per G-CS-RNTI, by harq-FeedbackEnablerMulticast with value set to 'enabled', to provide HARQ-ACK information for PDSCH receptions. When the UE is not provided harq-FeedbackEnablerMulticast for a G-RNTI or G-CS-RNTI, or when the UE is provided harq-FeedbackEnablerMulticast with value set to 'disabled', the UE does not provide HARQ-ACK information for respective PDSCH receptions. If a UE is provided harq-FeedbackEnablerMulticast with value set to 'dci-enabler' for a G-RNTI or a G-CS-RNTI, the UE determines whether or not to provide the HARQ-ACK information for PDSCH receptions based on an indication by the multicast DCI format associated with the G-RNTI or the G-CS-RNTI [4, TS 38.212].

<Unchanged text is omitted>
===end of TP#4 for TS38.213 ===

3. Conclusion
For enabling/disabling multicast feedback

Proposal 1: UE does not generate Type-1 CB when UE does not detect any DCI for G-RNTI(s) with HARQ-ACK enabled.

Proposal 2: If UE is configured with Type-1 CB for multicast, UE is not expected to be configured with the presence of enabled/disabled HARQ-ACK feedback indicator in multicast DCI.

Proposal 3: If UE is configured with NTN and multicast,
· If UE receives multicast PDSCH scheduled by using a HARQ process with enabled feedback
· UE generate the HARQ-ACK feedback codebook based on TN multicast scheme.
· If UE receives multicast PDSCH scheduled by using a HARQ process with disabled feedback
· UE is not expected to be configured with RRC-based enabled feedback for the G-RNTI
· If UE receives multicast G-RNTI with RRC-based disabled multicast feedback, UE generate the HARQ-ACK feedback codebook based on NTN unicast scheme.
· If UE receives multicast G-RNTI with DCI-based enabled/disabled feedback, UE generate the HARQ-ACK feedback codebook following TN multicast scheme.

For more than one NACK-only multicast feedback

Proposal 4: Case 2 can be supported by using Opt2-1-1 and Case 3 is not supported.

Proposal 5: For the PUCCH configured for NACK-only-based multicast feedback, the PUCCHs in a slot are configured with same starting symbol, same time duration and adjacent PRBs.

Proposal 6: No need to specify a new timeline for more than one NACK-only feedback for multicast.

For multicast group scheduling 
Proposal 7: 
· In case of no FDMed unicast and MBS PDSCHs, the max data rate and TBS LBRM for allocated TB(s) in a 14 consecutive-symbol duration is based on the unicast parameters. 
· In case of FDMed unicast and MBS PDSCHs, UE can report an additional scaling factor   with candidate value larger than legacy unicast  for the max data rate and TBS LBRM for allocated TB(s) in a 14 consecutive-symbol duration.
· Adopt the TP#1 for TS38.214 and TP#2 for TS38.306.
· Reason for change: the max data rate and TBS LBRM for allocated TB(s) in a 14 consecutive-symbol duration are not clear for the CC supporting MBS.
· Summary of change: to clarify the max data rate and TBS LBRM in case of no FDMed unicast and MBS PDSCH and FDMed unicast and MBS, respectively.
· Consequences if not approved: not clear of UE behavior for the CC with MBS transmission

Proposal 8: For RRC_CONNECTED UEs, DCI format 1_0 with C-RNTI and MBS DCI format 4_1/4_2 are not configured in the same Type-3 CSS.
· Adopt the TP#3 for TS38.213.
· Reason for change: the RAN1 agreement related with the Type3-CSS for multicast is not endorsed.
· Summary of change: to endorse the RAN1 agreement.
· Consequences if not approved: UE behavior will be not clear if unicast DCI format 1_0/2_x and MBS DCI format 4_1/4_2 are scheduled in the same Type-3 CSS.

For RAN1/2 spec alignment 

Proposal 9: Adopt TP#4 for TS38.213.
· Reason for change: to align the specification of harq-FeedbackEnablerMulticast in TS38.331
· Summary of change: to delete the part not aligned with the specification in TS38.331.
· Consequences if not approved: not aligned between TS38.213 and TS38.331 on harq-FeedbackEnablerMulticast.
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