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1. Introduction 
In this document, we discuss the remaining details of group scheduling for Multicast RRC_CONNECTED UEs.

2. Discussion 
2.1 Max data rate 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 may have separate multicast and unicast capabilities and the max data rate are 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, we have unicast and multicast GC-PDSCH REs in the same symbol. For the symbol with FDMed unicast and multicast PDSCH, the max data rate may be higher than that of the max value of unicast and multicast, i.e., 


· If the max data rate is kept same as  , it means the data rate is split between unicast and multicast and the unicast transmission is sacrificed due to the FDMed MBS transmission. 
· [bookmark: _Hlk101557983]If the UE is capable to borrow some margin from another CC to support the CC with FDMed unicast and MBS, can be larger than . The UE can adjust the scaling factor to balance the data rate among the CCs while keeping the total max data rate across the CCs unchanged. Assuming the  for unicast are the max values of unicast and multicast parameters, the UE can report a new scaling factor  for calculating  as follows. If , .

			
How to report the scaling factors, there are different alternatives. 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: Static 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, one is for unicast only and the other is for unicast+multicast by all the data rate on CC2. However, CC2 is disabled and cannot be used.
· Alt3: Semi-static sharing across CCs by reporting one scaling factor for the CC without MBS but reporting two scaling factors for the CC with MBS 
· The UE supports two scaling factors for CC1, one is for unicast only and the other is for unicast+multicast by borrowing part of data rate on CC2. The remaining data rate on CC2 can be used for unicast, which is decreased even if there is no FDMed unicast+multicast scheduled. 
· Alt4: Dynamic sharing across CCs by reporting two scaling factors per CC 
· The UE supports two scaling factors for CC1 and CC2 respectively, one is for unicast only and the other is applied when there is FDMed unicast+multicast in a slot in CC1. If FDMed unicast+multicast is scheduled in a slot in CC1, the max data rate in CC1 is increased by using part of data rate of CC2 to enable fast parallel processing; otherwise, for unicast only, CC1 and CC2 has same max data rate as legacy. 

Note that the total max data rate of CC1 and CC2 in case of FDMed unicast and multicast is unchanged in all alternatives. However, in Alt1, the max data rate on CC1 cannot be increased for FDMed unicast and multicast; while in Alt2 and Alt3, the max data rate on CC2 are reduced for unicast only. Alt4 is most flexible, which can maximize the data rate for unicast only and the data rate with FDMed unicast and multicast. Whether/how to support sharing is subject to UE capability. The dynamic sharing is not necessarily to be in symbol level. The approximate max data rate is estimated by using  for a slot with FDMed unicast and multicast, where the slot includes the symbols with fully or partially FDMed PDSCH and GC-PDSCH.

	
	Alt1
No sharing

	Alt2
Static sharing 
w/ additional scaling factor
	Alt3
Semi-static sharing w/ additional scaling factor
	Alt4
Dynamic sharing w/ additional scaling factor

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

	Scaling factor for CC1
(with unicast only)
	f2
	0
	(f2-x) 
	f2, (f2-x)

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




Proposal 1: In addition to legacy scaling factor for calculating max data rate per CC of unicast only, UE can report an additional scaling factor for the max data rate per CC when there is FDMed multicast and unicast in a CC of the CC group.

2.2 PDSCH LLR buffering
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) 

RAN1 needs to discuss which parameter should be used in different cases:

· Case 1 (same as legacy Rel16): in a slot without MBS PDSCH(s), the UE is not expected to handle any transport blocks (TBs) within an active BWP on a serving cell whenever


· Case 2: in a slot with MBS broadcast GC-PDSCH(s) only, the UE is not expected to handle any transport blocks (TBs) within an active BWP on a serving cell whenever


· Case 3: in a slot with MBS multicast GC-PDSCH(s) only, the UE is not expected to handle any transport blocks (TBs) within an active BWP on a serving cell whenever



· Case 4: in a slot with TDMed unicast PDSCH(s) and MBS GC-PDSCH(s), if supported, the UE is not expected to handle any transport blocks (TBs) within an active BWP on a serving cell whenever

· where  is typically same or larger than that of MBS.

· Case 5: in a slot 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  with  and  may be subject to UE capability.


Proposal 2: 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 
· {X, TBSLBRM} is the max MIMO layers and max TBS for unicast.
·  =0 for a slot without FDMed unicast and MBS PDSCHs and  for a slot with FDMed unicast and MBS PDSCHs with  subject to UE capability

2.3 ZP-CSI-RS for multicast rate matching
For multicast PDSCH rate matching based on ZP-CSI-RS, it is specified in TS38.214 as 
“The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2, by applying the parameters of aperiodicZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config-Multicast instead of aperiodic-ZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config.”

Besides DCI format 4_2, it should be clarified that the procedure for PDSCH scheduled by PDCCH with DCI format 4_1 is similar as that of DCI format 1_0, by applying the parameters of aperiodic-ZP-CSI-RS-ResourceSetsToAddModList, sp-ZP-CSI-RS-ResourceSetsToAddModList and p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config-Multicast. We propose the following TP#1 for TS 38.214
----------------- Start of TP#1 for TS 38.214 ----------------
<Unchanged text is omitted>
[bookmark: _Toc11352095][bookmark: _Toc20317985][bookmark: _Toc27299883][bookmark: _Toc29673148][bookmark: _Toc29673289][bookmark: _Toc29674282][bookmark: _Toc36645512][bookmark: _Toc45810557][bookmark: _Toc83310142]5.1.4.2	PDSCH resource mapping with RE level granularity
[bookmark: _Hlk22923417]The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2 instead of aperiodic-ZP-CSI-RS-ResourceSetsToAddModList.
The procedures for PDSCH scheduled by PDCCH with DCI format 1_0 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_1 and Tthe procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2, by applying the parameters of aperiodicZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config-Multicast instead of aperiodic-ZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config.
<Unchanged text is omitted>
----------------- end of TP#1 for TS 38.214 ----------------

Proposal 3: For multicast RRC_CONNECTED UEs, 
· The procedure for PDSCH scheduled by PDCCH with DCI format 4_1 is similar as that of DCI format 1_0, by applying the parameters of aperiodic-ZP-CSI-RS-ResourceSetsToAddModList, sp-ZP-CSI-RS-ResourceSetsToAddModList and p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config-Multicast.
· Adopt the TP#1 for TS 38.214.

2.4 GC-PDCCH monitoring

For PDCCH processing/monitoring per slot/span per CC, we have agreed
Agreement
Adopt the following TP for Clause 10.1 in TS 38.213:
· note: further clarification may be needed for the case of receiving broadcast, and MCCH-RNTI
----------------- Start of TP ----------------
10.1	UE procedure for determining physical downlink control channel assignment
<Unchanged text is omitted>
For a scheduled cell and at any time, if a UE is provided a C-RNTI, athe UE expects to have received at most 16 PDCCHs for DCI formats with CRC scrambled by C-RNTI, CS-RNTI, G-RNTI, G-CS-RNTI or MCS-C-RNTI scheduling 16 PDSCH receptions for which the UE has not received any corresponding PDSCH symbol and at most 16 PDCCHs for DCI formats with CRC scrambled by C-RNTI, CS-RNTI, or MCS-C-RNTI scheduling 16 PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol. 
<Unchanged text is omitted>
----------------- End of TP ----------------

RAN1 needs to further discuss the PDCCH processing/monitoring in the case of receiving broadcast MTCH/MCCH. For a CONNECTED UE, if gNB can know which MTCH is monitored, gNB can count the PDCCH for MTCH in a similar way as that of multicast, or unicast DCI. The total number of monitored PDCCH candidates and non-overlapped CCEs is within the Rel-15 UE capability. For MCCH, although we support periodic transmission for MCCH, it is different from but slot-level contiguous repetition as MTCH for broadcast and multicast. The UE may not keep the buffer using a HARQ process to do the soft-combining. Therefore, the PDCCH for MCCH is not counted as a unicast DCI scheduling PDSCH.
The above agreement/discussion for the PDCCH processing/monitoring for MBS should also be extended to NR-CA or NR-DC operation, where MBS can be supported in PCell or SCell. Therefore, we propose the following TP#2 for TS 38.213:

[bookmark: _Toc12021486][bookmark: _Toc20311598][bookmark: _Toc26719423][bookmark: _Toc29894858][bookmark: _Toc29899157][bookmark: _Toc29899575][bookmark: _Toc29917312][bookmark: _Toc36498186][bookmark: _Toc45699213][bookmark: _Toc99993834][bookmark: _Ref491451763][bookmark: _Ref491466492]----------------- Start of TP#2 for TS 38.213 ----------------
10.1	UE procedure for determining physical downlink control channel assignment 
<Unchanged text is omitted>
For a scheduled cell and at any time, if a UE is provided a C-RNTI, the UE expects to have received at most 16 PDCCHs for DCI formats with CRC scrambled by C-RNTI, CS-RNTI, MCS-C-RNTI, G-RNTI for multicast, or G-CS-RNTI scheduling 16 PDSCH receptions for which the UE has not received any corresponding PDSCH symbol and at most 16 PDCCHs for DCI formats with CRC scrambled by C-RNTI, CS-RNTI, or MCS-C-RNTI scheduling 16 PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol. 
If a UE is not provided monitoringCapabilityConfig = r16monitoringcapability for any serving cell, and
-	is not configured for NR-DC operation and indicates through pdcch-BlindDetectionCA a capability to monitor PDCCH candidates for  downlink cells and the UE is configured with  downlink cells or  uplink cells, or
-	is configured with NR-DC operation and for a cell group with  downlink cells or  uplink cells
the UE expects to have respectively received at most  PDCCHs for 
-	DCI formats with CRC scrambled by a C-RNTI, or a CS-RNTI, or a MCS-C-RNTI, or a G-RNTI, or a G-CS-RNTI scheduling  PDSCH receptions for which the UE has not received any corresponding PDSCH symbol over all  downlink cells
-	DCI formats with CRC scrambled by a C-RNTI, or a CS-RNTI, or a MCS-C-RNTI scheduling  PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol over all  uplink cells
If a UE is provided monitoringCapabilityConfig = r16monitoringcapability for all serving cells, and
-	is not configured for NR-DC operation and indicates through pdcch-MonitoringCA a capability to monitor PDCCH candidates for  downlink cells and the UE is configured with  downlink cells or  uplink cells, or
-	is configured with NR-DC operation and for a cell group with  downlink cells or  uplink cells
the UE expects to have respectively received at most  PDCCHs for 
-	DCI formats with CRC scrambled by a C-RNTI, or a CS-RNTI, or a MCS-C-RNTI, or a G-RNTI, or a G-CS-RNTI scheduling  PDSCH receptions for which the UE has not received any corresponding PDSCH symbol over all  downlink cells
-	DCI formats with CRC scrambled by a C-RNTI, or a CS-RNTI, or a MCS-C-RNTI scheduling  PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol over all  uplink cells.
If a UE is provided monitoringCapabilityConfig = r16monitoringcapability for at least one serving cell and is not provided monitoringCapabilityConfig = r16monitoringcapability for at least one serving cell, and
-	is not configured for NR-DC operation, and indicates a capability to monitor PDCCH candidates for  downlink cells and  downlink cells, and the UE is configured with  downlink cells or  uplink cells, or
-	is configured with NR-DC operation and for a cell group with  downlink cells or  uplink cells
the UE expects to have respectively received 
-	at most  PDCCHs for DCI formats with CRC scrambled by a C-RNTI, or a CS-RNTI, or a MCS-C-RNTI, or a G-RNTI, or a G-CS-RNTI scheduling  PDSCH receptions for which the UE has not received any corresponding PDSCH symbol over all serving cells that are not provided monitoringCapabilityConfig = r16monitoringcapability
-	at most  PDCCHs for DCI formats with CRC scrambled by a C-RNTI, or a CS-RNTI, or a MCS-C-RNTI scheduling  PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol over all serving cells that are not provided monitoringCapabilityConfig = r16monitoringcapability
-	at most  PDCCHs for DCI formats with CRC scrambled by a C-RNTI, or a CS-RNTI, or a MCS-C-RNTI, or a G-RNTI, or a G-CS-RNTI scheduling  PDSCH receptions for which the UE has not received any corresponding PDSCH symbol over all serving cells that are provided monitoringCapabilityConfig = r16monitoringcapability
-	at most  PDCCHs for DCI formats with CRC scrambled by a C-RNTI, or a CS-RNTI, or a MCS-C-RNTI scheduling  PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol over all serving cells that are provided monitoringCapabilityConfig = r16monitoringcapability
If a UE is provided serving cells with SCS configuration  for the active DL BWP, is not configured for NR-DC operation and indicates through pdcch-MonitoringCA a capability to monitor PDCCH candidates for  downlink cells and the UE is configured with  downlink cells or  uplink cells, the UE expects to have respectively received at most  PDCCHs for 
-	DCI formats with CRC scrambled by a C-RNTI, or a CS-RNTI, or a MCS-C-RNTI, or a G-RNTI, or a G-CS-RNTI scheduling  PDSCH receptions for which the UE has not received any corresponding PDSCH symbol over all  downlink cells
-	DCI formats with CRC scrambled by a C-RNTI, or a CS-RNTI, or a MCS-C-RNTI scheduling  PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol over all  uplink cells.
If a UE is provided monitoringCapabilityConfig = r17monitoringcapability for at least one serving cell, is provided monitoringCapabilityConfig = r15monitoringcapability for at least one serving cell, is not provided monitoringCapabilityConfig = r16monitoringcapability for any serving cell, is not configured for NR-DC operation, indicates a capability to monitor PDCCH candidates for  downlink cells and  downlink cells, and UE is configured with  downlink cell or  uplink cells, the UE expects to have respectively received 
-	at most  PDCCHs for DCI formats with CRC scrambled by a C-RNTI, or a CS-RNTI, or a MCS-C-RNTI, or a G-RNTI, or a G-CS-RNTI scheduling  PDSCH receptions for which the UE has not received any corresponding PDSCH symbol over all serving cells that are provided monitoringCapabilityConfig = r15monitoringcapability 
-	at most  PDCCHs for DCI formats with CRC scrambled by a C-RNTI, or a CS-RNTI, or a MCS-C-RNTI scheduling  PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol over all serving cells that are provided monitoringCapabilityConfig = r15monitoringcapability
-	at most  PDCCHs for DCI formats with CRC scrambled by a C-RNTI, or a CS-RNTI, or a MCS-C-RNTI, or a G-RNTI, or a G-CS-RNTI scheduling  PDSCH receptions for which the UE has not received any corresponding PDSCH symbol over all serving cells with monitoringCapabilityConfig = r17monitoringcapability
-	at most  PDCCHs for DCI formats with CRC scrambled by a C-RNTI, or a CS-RNTI, or a MCS-C-RNTI scheduling  PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol over all serving cells with monitoringCapabilityConfig = r17monitoringcapability
If a UE is provided monitoringCapabilityConfig = r17monitoringcapability for at least one serving cell, is provided monitoringCapabilityConfig = r16monitoringcapability for at least one serving cell, is not provided monitoringCapabilityConfig = r15monitoringcapability for any serving cell, is not configured for NR-DC operation, indicates a capability to monitor PDCCH candidates for  downlink cells and  downlink cells, and the UE is configured with  downlink cells or  uplink cells
the UE expects to have respectively received 
-	at most  PDCCHs for DCI formats with CRC scrambled by a C-RNTI, or a CS-RNTI, or a MCS-C-RNTI, or a G-RNTI, or a G-CS-RNTI scheduling  PDSCH receptions for which the UE has not received any corresponding PDSCH symbol over all serving cells that are provided monitoringCapabilityConfig = r16monitoringcapability
-	at most  PDCCHs for DCI formats with CRC scrambled by a C-RNTI, or a CS-RNTI, or a MCS-C-RNTI scheduling  PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol over all serving cells that are provided monitoringCapabilityConfig = r16monitoringcapability
-	at most  PDCCHs for DCI formats with CRC scrambled by a C-RNTI, or a CS-RNTI, or a MCS-C-RNTI, or a G-RNTI, or a G-CS-RNTI scheduling  PDSCH receptions for which the UE has not received any corresponding PDSCH symbol over all serving cells with monitoringCapabilityConfig = r17monitoringcapability
-	at most  PDCCHs for DCI formats with CRC scrambled by a C-RNTI, or a CS-RNTI, or a MCS-C-RNTI scheduling  PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol over all serving cells with monitoringCapabilityConfig = r17monitoringcapability
If a UE is provided monitoringCapabilityConfig = r17monitoringcapability for at least one serving cell, is provided monitoringCapabilityConfig = r16monitoringcapability for at least one serving cell, and monitoringCapabilityConfig = r15monitoringcapability for at least one serving cell, is not configured for NR-DC operation, indicates a capability to monitor PDCCH candidates for  downlink cells, , and  downlink cells, and is configured with  downlink cells or  uplink cells
the UE expects to have respectively received
-	at most  PDCCHs for DCI formats with CRC scrambled by a C-RNTI, or a CS-RNTI, or a MCS-C-RNTI, or a G-RNTI, or a G-CS-RNTI scheduling  PDSCH receptions for which the UE has not received any corresponding PDSCH symbol over all serving cells that are provided monitoringCapabilityConfig = r15monitoringcapability
-	at most  PDCCHs for DCI formats with CRC scrambled by a C-RNTI, or a CS-RNTI, or a MCS-C-RNTI scheduling  PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol over all serving cells that are provided monitoringCapabilityConfig = r15monitoringcapability
-	at most  PDCCHs for DCI formats with CRC scrambled by a C-RNTI, or a CS-RNTI, or a MCS-C-RNTI, or a G-RNTI, or a G-CS-RNTI scheduling  PDSCH receptions for which the UE has not received any corresponding PDSCH symbol over all serving cells that are provided monitoringCapabilityConfig = r16monitoringcapability
-	at most  PDCCHs for DCI formats with CRC scrambled by a C-RNTI, or a CS-RNTI, or a MCS-C-RNTI scheduling  PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol over all serving cells that are provided monitoringCapabilityConfig = r16monitoringcapability
-	at most  PDCCHs for DCI formats with CRC scrambled by a C-RNTI, or a CS-RNTI, or a MCS-C-RNTI, or a G-RNTI, or a G-CS-RNTI scheduling  PDSCH receptions for which the UE has not received any corresponding PDSCH symbol over all serving cells with monitoringCapabilityConfig = r17monitoringcapability
-	at most  PDCCHs for DCI formats with CRC scrambled by a C-RNTI, or a CS-RNTI, or a MCS-C-RNTI scheduling  PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol over all serving cells with monitoringCapabilityConfig = r17monitoringcapability

<Unchanged text is omitted>
----------------- end of TP#2 for TS 38.213 ----------------

Proposal 4: For RRC_CONNECTED UEs, 
· A PDCCH with a G-RNTI for the interested MTCH is counted as a unicast DCI scheduling PDSCH; but a PDCCH with MCCH-RNTI for MCCH is not counted as a unicast DCI scheduling PDSCH.
· In case of NR-CA or NR-DC operation, a PDCCH with a G-RNTI or a G-CS-RNTI is also counted as a unicast DCI scheduling PDSCH.
· Adopt the TP#2 for TS 38.213.

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 5: For RRC_CONNECTED UEs, Type-x CSS is configured for MBS DCI formats only.
· DCI format 1_0 with C-RNTI and MBS DCI formats are not configured in the same Type-x CSS

3. Conclusion
	In this contribution, we discussed various aspects related to group scheduling for NR multicast RRC_CONNECTED UEs with the following proposals: 
[bookmark: _Hlk512894710]
For maximum data rate for unicast/multicast:
Proposal 1: In addition to legacy scaling factor for calculating max data rate per CC of unicast only, UE can report an additional scaling factor for the max data rate per CC when there is FDMed multicast and unicast in a CC of the CC group.

For PDSCH LLR buffering:
Proposal 2: 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 
· {X, TBSLBRM} is the max MIMO layers and max TBS for unicast.
·  =0 for a slot without FDMed unicast and MBS PDSCHs and  for a slot with FDMed unicast and MBS PDSCHs with  subject to UE capability

For ZP-CSI-RS rate matching:
Proposal 3: For multicast RRC_CONNECTED UEs, 
· The procedure for PDSCH scheduled by PDCCH with DCI format 4_1 is similar as that of DCI format 1_0, by applying the parameters of aperiodic-ZP-CSI-RS-ResourceSetsToAddModList, sp-ZP-CSI-RS-ResourceSetsToAddModList and p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config-Multicast.
· Adopt the TP#1 for TS 38.214.

For GC-PDCCH monitoring:
Proposal 4: For RRC_CONNECTED UEs, 
· A PDCCH with a G-RNTI for the interested MTCH is counted as a unicast DCI scheduling PDSCH; but a PDCCH with MCCH-RNTI for MCCH is not counted as a unicast DCI scheduling PDSCH.
· In case of NR-CA or NR-DC operation, a PDCCH with a G-RNTI or a G-CS-RNTI is also counted as a unicast DCI scheduling PDSCH.
· Adopt the TP#2 for TS 38.213.

For multicast CSS:
Proposal 5: For RRC_CONNECTED UEs, Type-x CSS is configured for MBS DCI formats only.
· DCI format 1_0 with C-RNTI and MBS DCI formats are not configured in the same Type-x CSS.
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