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	Introduction
In this contribution, we provide our view on the leftover issues for group scheduling for NR MBS.
[bookmark: _Ref178064866]	Discussion of remaining issues
Support of Carrier Aggregation in MBS
CA capabilities for MBS has not been discussed in details. It seems reasonable not to require the UE to support group scheduling in all CCs if unicast CA are supported and MBS features are supported. Therefore, a separate MBS CA capability indicating the number of CCs that can be configured for MBS should be defined. The network will then configure a CFR for each of the Scell separately. Within a CC, group scheduling will function the same in Scell as in Pcell. For HARQ feedback, the procedure to generate the HARQ codebook in CA for unicast can be reused, where each CC in the PUCCH group is concatenated to generate the transmitted codebook. 

[bookmark: _Toc92814159]Introduce a UE capability for the number of CCs supported for MBS by the UE.

The total number of PDSCH for PCell and Scell are defined with m1 and m2 in 38.202, respectively, in release 16. MBS introduces m3 and m4 for PCell and SCell multicast PDSCH capability. The maximum value for the total number m1+m3 and m2+m4 of PDSCH for CCs should also be discussed as part of the capability discussion. 

[bookmark: _Toc92814160]Discuss whether the number of simultaneous unicast and multicast PDSCH for a CC should be unchanged from release 16 maximum number of simultaneous PDSCH for a CC.  
Downlink reception types for MBS in 38.202 
 In 38.202, D2 defines the downlink reception type where only the PDCCH is received in the slot. This corresponds to SPS release (PDCCH scrambled with CS-RNTI), or cross-slot scheduling (PDCCH scrambled with CS-RNTI for activation, PDCCH scrambled with C-RNTI or MCS RNTI with a TDRA corresponding to a slot offset from PDCCH).  However, D4 for MBS only includes G-CS-RNTI. It is proposed to discuss the inclusion of G-RNTI. Similarly, broadcast reception types do not include the case of reception of broadcast PDCCH alone in a slot, which should be considered.  
[bookmark: _Toc92814161]Include G-RNTI as part of reception type D4 in 38.202 and add DL-SCH as the associated channel. 
[bookmark: _Toc92814162]Include G-RNTI as part of a separate reception type for broadcast PDCCH in 38.202 and add DL-SCH as the associated channel.
[bookmark: _Toc79175349][bookmark: _Toc79175488][bookmark: _Toc79175346][bookmark: _Toc79175485]PDCCH configuration for MBS
CORESETs for MBS
Moreover, the following was agreed in RAN1#104b-e
	Agreement:
If a CFR is configured for multicast in RRC-CONNECTED state and confined within a dedicated unicast BWP, further study the following options.
· Option 1: the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP can be used for multicast transmission if the CORESET is fully contained in the CFR in frequency domain, and the CORESET configured in PDCCH-config for MBS in the CFR can be used for unicast transmission.
· Option 2: the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP cannot be used for multicast transmission even if the CORESET is fully contained in the CFR in frequency domain, and the CORESET configured in PDCCH-config for MBS in the CFR cannot be used for unicast transmission.
· Option 3: the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP can be used for multicast transmission if the CORESET is fully contained in the CFR in frequency domain, but the CORESET configured in PDCCH-config for MBS in the CFR cannot be used for unicast transmission.
· Option 4: the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP cannot be used for multicast transmission even if the CORESET is fully contained in the CFR in frequency domain, but the CORESET configured in PDCCH-config for MBS in the CFR can be used for unicast transmission.
 




The options discussed CORESETs configured in PDCCH-config, but should be extended to include CORESET#0. CORESET#0 is configured for common search space (CSS) obtained via master information block (MIB) on physical broadcast channel (PBCH) before any RRC is transmitted. If the CORESET#0 BW partly or fully overlaps with the multicast CFR , it should be possible to use it for group-common PDCCH scheduling, for the part of the bandwidth that overlaps with the multicast CFR.  
[bookmark: _Toc92814163]Group common PDCCH for multicast can be configured in CORESET#0 if CORESET#0 is partly or fully within a multicast CFR.  

Regarding the options to configure the CORESET to be used for PTM-1, the following proposal was discussed without reaching an agreement:

	[Low] Updated Proposal 2-2: 
If a CFR is configured in a dedicated unicast BWP for multicast in RRC-CONNECTED state,
· the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP and fully contained in the CFR in frequency domain can be used for multicast transmission when no CORESET is configured in PDCCH-config for MBS in the CFR
· the CORESET configured in PDCCH-config for MBS in the CFR can be used for unicast transmission.
· FFS the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP and fully contained in the CFR in frequency domain can be used for multicast transmission when there is CORESET(s) configured in PDCCH-config for MBS in the CFR



Ericsson proposed during the RAN1#106-e discussion:
	If a CFR is configured in a dedicated unicast BWP for multicast in RRC-CONNECTED state,
· the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP and fully contained in the CFR in frequency domain can be used for multicast transmission only when no CORESET is configured in PDCCH-config for MBS in the CFR
· the CORESET configured in PDCCH-config for MBS in the CFR can be used for unicast transmission.
· FFS the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP and fully contained in the CFR in frequency domain can be used for multicast transmission when there is CORESET(s) configured in PDCCH-config for MBS in the CFR
· Note: A CORESET ID is unique across all BWPs and CFRs for a serving cell.



One comment was that it should be clarified how the UE knows the multicast parameters if it monitors a CORESET in a unicast PDCCH-config. One proposal was to allow the unicast CORESETs to also be used in multicast if there are no CORESETs configured in the CFR. 
Since the working assumption that the number of CORESETs monitored by a UE will not be increased has been confirmed and that the share of these CORESETs to be used for multicast is up to the gNB implementation, having a split between unicast and multicast CORESETs with no possibility of sharing the CORESETs unless no CORESETs are configured in CFR results in less available unicast CORESETs. For this reason, it is desirable to have the possibility to have the flexibility to schedule unicast and multicast PDCCHs in any CORESET available. 
Given the limited amount of CORESETs available to the UE, it is preferable to allow them to be used both for unicast and multicast, independently of their location in CFR or in unicast configuration. The usage of the CORESET (for multicast or unicast purpose) depends on what search space is configured (and what DCI is configured in that search space).  Based on this, it is not necessary to configure specifically a CORESET for MBS in a CFR configuration. The network will (by implementation) simply make sure PDCCH candidates for multicast fit the common CCEs location on the grid for all the UE’s CORESET configuration. Specification could specify that the UE does not need to monitor the multicast formats in CCEs not present in the CFR frequency resources, if such optimization is necessary. 

[bookmark: _Toc92814164]Support a modified option 1 from RAN1#104b regarding using CORESETs from unicast with multicast: If a CFR is configured in a dedicated unicast BWP for multicast in RRC-CONNECTED state, the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP can be used for PTM-1 transmission  
Content of New DCI formats for multicast and broadcast:
In RAN1#107-e, the following was agreed:
	Agreement
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by G-RNTI for multicast:
· Frequency domain resource assignment
· Time domain resource assignment – 4 bits as defined in Clause 5.1.2.1 of TS38.214
· VRB-to-PRB mapping – 1 bit according to Table 7.3.1.2.2-5 in TS38.212
· Modulation and coding scheme – 5 bits as defined in Clause 5.1.3 of TS38.214
· New data indicator – 1 bit
· Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2 in TS38.212
· HARQ process number – [4 or 5] bits
· Downlink assignment index – 2 bits as defined in Clause 9.1.3 of TS 38.213, as counter DAI
· PUCCH resource indicator – 3 bits as defined in Clause 9.2.3 of TS38.213
· PDSCH-to-HARQ_feedback timing indicator – 3 bits as defined in Clause 9.2.3 of TS38.213
· Reserved bits –3 bits
· FFS: Some of the fields may be not useful and can be reserved in some conditions, and FFS the details of the conditions
· FFS: other fields, e.g. for HARQ enabling/disabling
Note: Whether new fields are defined for multicast DCI format 1_0 can be discussed separately. The reserved bits can be used for new fields if needed.


	Agreement
Multicast DCI format 1_1 includes all configurable fields of unicast DCI format 1_1 except
· Identifier for DCI formats, TPC command for scheduled PUCCH, SRS request
· FFS: Scell dormancy indication
· One-shot HARQ-ACK request, PDSCH group index, New feedback indicator, Number of requested PDSCH group(s), ChannelAccess-Cpext
· CBGTI, CBGFI
· Minimum applicable scheduling offset indicator
· FFS: Carrier indicator, BWP indicator, ZP CSI-RS trigger
· FFS: MCS/NDI/RV for TB2




Use of the carrier indicator in DCI

Since use of a group carrier indicator for group cross carrier scheduling presupposes that the different UE in the group have the same CA configuration  (same number of CCs, same carrier location), the applicability of cross carrier scheduling is small, therefore, we propose not to support it for this release. 

[bookmark: _Toc92814165]Cross carrier scheduling is not supported for group scheduling PDSCH in release 17.

Use of the BWP indicator in DCI
Group indication of BWP enables the network to order the group of UE in multicast to switch to a BWP that could be used for multicast. One example is to enable power saving with two multicast-enabled BWPs;  one for which the “non-CFR” frequency range is reduced to a bare minimum, and another BWP with more “non-CFR” frequency range in order to reach higher throughput in unicast when needed.  
[bookmark: _Toc92814166]Multicast dynamic BWP switching is supported with a BWP indicator field in DCI 4_2
In order to efficiently signal the CFR between BWPs, we propose to introduce a “CFR ID”. In this way a cell configured with multiple BWPs could use a single CFR without having to duplicate the same CFR signalling per BWP. 
[bookmark: _Toc92814167]CFR is configured per cell, with a CFR ID. A BWP configured for multicast is indicated a CFR ID. 

Use of the ZP CSI-RS trigger in multicast

ZP CSI-RS are configured to allow a UE to rate match PDSCH around CSI-RSs it is not configured to measure and report on. This is useful in group scheduling to allow all UEs in the group to rate match around the CSI-RS of other UEs within or outside of the multicast group. 

Since it was concluded to re-use unicast configurations unless otherwise stated (see the conclusion below), the support of periodic and semi persistent ZP CSI-RS in PDSCH-config should already be supported. It can also be inferred that activation of semi-persistent ZP CSI-RS via a MAC-CE scheduled with group scheduling should also be supported.  The only FFS is the use of aperiodic ZP CSI-RS. The lack of support of aperiodic ZP CSI-RS would limit the use of aperiodic CSI-RS triggers in unicast, therefore we propose to also include the aperiodic ZP CSI-RS triggers in multicast. 

[bookmark: _Toc92814168] The full ZP CSI-RS framework is supported in multicast, including:
a. [bookmark: _Toc92814169]Periodic ZP CSI-RS configuration in PDSCH-config-multicast
b. [bookmark: _Toc92814170]Semi-persisitent ZP CSI-RS configuration in PDSCH-config-multicast
c. [bookmark: _Toc92814171]Activation and release of semi persistent ZP-CSI RS via group scheduling MAC CE
d. [bookmark: _Toc92814172]Configuration of aperiodic ZP CSI-RS in PDSCH-config-multicast
e. [bookmark: _Toc92814173]Triggering of aperiodic ZP CSI RS in DCI 4_2
In our contribution [6] (Support for NR broadcast reception in RRC Inactive/Idle), we also discuss the use of ZP CSI-RS for broadcast reception.

	Conclusion
For the RRC parameters that can be configured in PDSCH-Config / PDCCH-Config / SPS-Config in Rel-15/16, they can also be configured in PDSCH-Config-Multicast / PDCCH-Config-Multicast / SPS-Config-Multicast.
· If some of these RRC parameters need changes for multicast reception (e.g., modify the default values, delete some useless parameters), RAN1 will list them explicitly in the RRC parameter list that will be sent to RAN2.
· For other RRC parameters that do not need changes for multicast reception, RAN1 will not list them with postfix ‘-Multicast’ one by one in the RRC parameter list that will be sent to RAN2, and the default values of these parameters are the same as the default values of the corresponding parameters in dedicated unicast BWP.




Scheduling of 2 TBs in one multicast DCI assignment

Group scheduling aims at UEs which in general are not sharing channel propagation conditions. It is not likely that UEs may use the same multiple MIMO layers, let alone more than 4 layers needed to transmit 2 TBs in one DCI. Therefore, it is proposed not to support TB#2 in DCI for group scheduling. 

[bookmark: _Toc92814174]The DCI fields for TB#2 in DCI 1_1 are not included in DCI 4_2

DCI alignment and Counting of G-RNTI in the DCI budget

  Regarding the 3+1 budget for DCI sizes, the following was agreed in RAN1#105e:
	
Agreement:
Confirm the working assumption: 
Keep the “3+1” DCI size budget defined in Rel-15 for Rel-17 MBS.
· FFS: Whether the G-RNTI is counted as “C-RNTI” or as “other RNTI” when considering the “3+1” DCI size budget rule for group-common PDCCH.




In order to preserve the DCI “3+1” budget rule, the DCI alignment sequence need to be amended to include the new DCIs for multicast.  In release 16, the alignment procedure was extended to allow alignment to include the DCIs 1_2 and 0_2.  In step 2A, DCI 0_2 and 1_2 sizes are determined, in step 4A, 4B and 4C, further DCI alignment is performed. 
We propose to reuse a similar procedure for the non-fallback multicast DCI (referred to as DCI 4_2).  This would mean inserting a “step 2B” in the alignment procedure where the UE determines the DCI format 4_2 monitored in CSS and counting the G-RNTI as “C-RNTI” when considering the “3+1” DCI size budget rule for group-common PDCCH.

[bookmark: _Toc92814175]The G-RNTI is counted as “C-RNTI”  when considering the “3+1” DCI size budget rule for group-common PDCCH.
[bookmark: _Toc79175374][bookmark: _Toc79175513][bookmark: _Toc79175375][bookmark: _Toc79175514][bookmark: _Toc92814176]The determination of non-fallback multicast/broadcast DCI size, monitored in the common search space is inserted as step ”2B” in the DCI alignment procedure 
 
Configuration of TCI states for multicast
TCI states configuration can be present both in PDSCH-config and PDSCH-config-multicast. However, configuring a specific multicast TCI state list is not always necessary. By implementation, the network can make sure that each UE gets appropriate TCI states for multicast as part of the unicast TCI states list. The list can include up to 128 different TCI states which should be amply sufficient to allocate suitable states for multicast. This will avoid the need for a separate TCI state list for multicast. 
[bookmark: _Toc92814177]Multicast reuses the TCI state list tci-StatesToAddModList configured in unicast PDSCH-config if it is configured. 

There is a need to control however, what TCI states are addressed by the multicast TCI codepoints in DCI 4_2. Since beamforming applicable for unicast may differ from what is suitable for multicast, the unicast and multicast codepoints should be assigned separately. The active TCI states for unicast in legacy are sent to the UE via a TCI States Activation/Deactivation for UE-specific PDSCH MAC CE. We propose to use the same MAC CE for multicast. The UE will apply the MAC CE content to the PDSCH configured by PDSCH-config if the MAC CE is transmitted via unicast (C-RNTI) and will apply the MAC CE content to the multicast PDSCH when the MAC CE is received via group scheduling multicast (G-RNTI). 

[bookmark: _Toc92814178]The TCI codepoints in DCI 4_2 are configured by a TCI States Activation/Deactivation for UE-specific PDSCH MAC CE sent over group PDSCH scrambled with G-RNTI.  The TCI codepoints for unicast are configured by a TCI States Activation/Deactivation for UE-specific PDSCH MAC CE sent over unicast PDSCH.  
If no multicast MAC CE has been received to allocate the TCI codepoints for group PDSCH, then the UE should behave as in legacy and use the TCI state used by multicast PDCCH.
[bookmark: _Toc92814179]if no MAC CE has been received by the UE to configure the TCI codepoints for multicast, The default TCI state is the one used for multicast PDCCH. 
To indicate the TCI state of PDCCH, unicast uses a MAC CE pointing at the TCI state. if no MAC CE has been received and there is more than 1 TCI state in the unicast TCI state list, the UE assumes that the DM-RS antenna port associated with PDCCH receptions is quasi co-located with SSB or CSI-RS the UE identified during the initial access procedure. For multicast group PDCCH, the same MAC CE can be used, and unicast /multicast differentiation can also be done as with PDSCH, using group scheduling (G-RNTI) to transmit the MAC-CE for multicast PDCCH TCI state indication and unicast to transmit the unicast PDCCH TCI state MAC CE. 
[bookmark: _Toc92814180]The TCI state for multicast group PDCCH is configured by a TCI State Indication for UE-specific PDCCH MAC CE received over group PDSCH scrambled by G-RNTI. 

The default UE behaviour for unicast when the MAC-CE indication of the PDCCH TCI state was not received is that the UE assumes that the DM-RS antenna port associated with PDCCH receptions is quasi co-located with the SS/PBCH block the UE identified during the initial access procedure. The same behaviour should apply for multicast, even if a MAC CE has been received for unicast PDCCH TCI state. 

[bookmark: _Toc92814181] When no MAC CE has been received to configure the TCI state of multicast PDCCH, the UE assumes that the DM-RS antenna port associated with multicast PDCCH receptions is quasi co-located with the SS/PBCH block the UE identified during the initial access procedure.

Reception of combinations of multicast and broadcast in RRC CONNECTED
2.5.1 Parallel reception of unicast, multicast and broadcast

For multicast, it has earlier been agreed to limit the number of simultaneously supported CFRs on an active BWP to one. UEs are, depending on capability, expected to receive in parallel (i.e. inter-slot or intra slot multiplexing, without BWP switching) unicast within the active BWP and multicast within the multicast CFR.

Similarly, it has also been agreed to limit the number of CFRs for broadcast to RRC INACTIVE/IDLE UEs to one. For broadcast, this agreement naturally extends to UEs in RRC CONNECTED. Like multicast, UEs supporting broadcast should be expected to receive in parallel unicast within the active BWP and broadcast within the broadcast CFR, contained within the active BWP.
Regarding parallel reception of all three types of transmission: unicast, multicast and broadcast, we think this should in general be possible for UEs in RRC CONNECTED, within the constraints of UE capabilities.

One may then distinguish between the following two cases:
1) The network has received an “MBS Interest Indication” (MII) from a UE, indicating that it is interested in receiving a certain broadcast service (TMGI/MBS session).
2) The network has not received such an MII from the UE
a. Note: Rel-17 MBS will support MII, as agreed by RAN2.

In case (1) the network may take broadcast transmission to the UE into account when scheduling unicast, multicast and broadcast to the UE. The network could thus ensure that the multiplexing of unicast, multicast broadcast is within the capability constraints of the UE. To avoid complexity increase due to broadcast, it then appears reasonable to include broadcast into the same category as multicast when it comes to UE capabilities to receive both unicast and multicast/broadcast in a slot. UE capability figures for combinations of unicast and multicast could then be extended in such a way that the multicast UE capability figure is the sum of multicast and broadcast PDSCHs in a slot. With this, there is therefore no significant complexity increase to receive broadcast as long as the total number of supported PDSCHs is not increased.

In case (2) the network has no way of knowing whether a UE receives broadcast, so cannot take this into account when scheduling unicast, multicast and broadcast. In this case, broadcast reception becomes “best effort” and could in principle be interrupted by unicast/multicast transmissions, although the network may, to the extent possible, make efforts to avoid such conflicts by implementation.

[bookmark: _Toc92814182]For UEs in RRC CONNECTED, the CFRs for multicast and broadcast may be independently configured, i.e. could use arbitrary different frequency resources, within the active BWP.
[bookmark: _Toc92814183]
[bookmark: _Toc92814184]UEs in RRC CONNECTED are expected to receive unicast within the active BWP, in parallel with multicast and broadcast, on independent CFRs within the active BWP, based on UE capabilities.
[bookmark: _Toc92814185]For broadcast services, where the UE has sent an MII, broadcast is counted as multicast in the number of supported multicast PDSCHs, without increasing the total number of supported PDSCHs.

[bookmark: _Toc92814067]For broadcast services to UEs in RRC CONNECTED, where the UE has not sent an MII, broadcast reception is best effort.

2.5.2 Impact on UE buffering from broadcast support

Parallel reception of multicast and broadcast may also have an impact on buffering requirements of the UE.
For multicast, it has been agreed to reuse the legacy 16 HARQ processes, which practically means that the associated 16 HARQ buffers are also reused for multicast, thereby avoiding an increase in complexity. When PDSCH repetition is used within a HARQ process for unicast or multicast, this can in principle reuse the related HARQ buffer, i.e. not adding complexity.
When, in addition, broadcast is used together with unicast/multicast, we note that PDSCH repetition is supported for broadcast, but no HARQ process indication is supported. This means that broadcast may need additional buffering capacity if broadcast, with PDSCH repetition, is going to be used on top of 16 HARQ processes for unicast/multicast and with soft-combining within the broadcast PDSCH repetition. It would be desirable to avoid such a complexity increase.
One may however also in this case benefit from the MII signaling mentioned above. One solution could be that for UEs that have sent the MII, the gNB would keep one HARQ process unused for unicast/multicast and reserve this for broadcast, but without dedicated signaling the UE cannot know which HARQ process/HARQ buffer to overwrite with broadcast.
Such signaling could e.g. be the regular HARQ process ID and NDI, used for unicast and multicast, which can easily be added to the broadcast DCI (new DCI format 4_0). Having received the MII from UEs the gNB could thus treat broadcast in a similar way as multicast in the allocation of HARQ processes and indicate the HARQ process ID for broadcast to the UE via the broadcast DCI. Broadcast could then be received within the exiting complexity for unicast/multicast.
The alternative solution is to accept a complexity increase for broadcast, by the added memory required for broadcast.

We think RAN1 needs to clarify this question and should discuss and select one of the solutions below:

[bookmark: _Toc92814186]For UEs in RRC CONNECTED receiving broadcast, downselect between the following two solutions:
f. [bookmark: _Toc92814187]Add DL signaling support to allow the UE to reuse one HARQ process buffer for broadcast
i. [bookmark: _Toc92814188]Adding HARQ process ID and NDI in the broadcast DCI
ii. [bookmark: _Toc92814189]Not excluding other methods
g. [bookmark: _Toc92814190]Buffering for broadcast is independent of HARQ buffering for unicast/multicast, i.e. addition of broadcast has no impact on HARQ buffers for unicast/multicast
i. [bookmark: _Toc92814191]Note: This may require dedicated additional HW for broadcast buffering to support PDSCH repetition
 
	Conclusion
In the previous sections we made the following observations: 
Observation 1	For broadcast services to UEs in RRC CONNECTED, where the UE has not sent an MII, broadcast reception is best effort.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Introduce a UE capability for the number of CCs supported for MBS by the UE.
Proposal 2	Discuss whether the number of simultaneous unicast and multicast PDSCH for a CC should be unchanged from release 16 maximum number of simultaneous PDSCH for a CC.
Proposal 3	Include G-RNTI as part of reception type D4 in 38.202 and add DL-SCH as the associated channel.
Proposal 4	Include G-RNTI as part of a separate reception type for broadcast PDCCH in 38.202 and add DL-SCH as the associated channel.
Proposal 5	Group common PDCCH for multicast can be configured in CORESET#0 if CORESET#0 is partly or fully within a multicast CFR.
Proposal 6	Support a modified option 1 from RAN1#104b regarding using CORESETs from unicast with multicast: If a CFR is configured in a dedicated unicast BWP for multicast in RRC-CONNECTED state, the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP can be used for PTM-1 transmission
Proposal 7	Cross carrier scheduling is not supported for group scheduling PDSCH in release 17.
Proposal 8	Multicast dynamic BWP switching is supported with a BWP indicator field in DCI 4_2
Proposal 9	CFR is configured per cell, with a CFR ID. A BWP configured for multicast is indicated a CFR ID.
Proposal 10	The full ZP CSI-RS framework is supported in multicast, including:
a.	Periodic ZP CSI-RS configuration in PDSCH-config-multicast
b.	Semi-persisitent ZP CSI-RS configuration in PDSCH-config-multicast
c.	Activation and release of semi persistent ZP-CSI RS via group scheduling MAC CE
d.	Configuration of aperiodic ZP CSI-RS in PDSCH-config-multicast
e.	Triggering of aperiodic ZP CSI RS in DCI 4_2
Proposal 11	The DCI fields for TB#2 in DCI 1_1 are not included in DCI 4_2
Proposal 12	The G-RNTI is counted as “C-RNTI”  when considering the “3+1” DCI size budget rule for group-common PDCCH.
Proposal 13	The determination of non-fallback multicast/broadcast DCI size, monitored in the common search space is inserted as step ”2B” in the DCI alignment procedure
Proposal 14	Multicast reuses the TCI state list tci-StatesToAddModList configured in unicast PDSCH-config if it is configured.
Proposal 15	The TCI codepoints in DCI 4_2 are configured by a TCI States Activation/Deactivation for UE-specific PDSCH MAC CE sent over group PDSCH scrambled with G-RNTI.  The TCI codepoints for unicast are configured by a TCI States Activation/Deactivation for UE-specific PDSCH MAC CE sent over unicast PDSCH.
Proposal 16	if no MAC CE has been received by the UE to configure the TCI codepoints for multicast, The default TCI state is the one used for multicast PDCCH.
Proposal 17	The TCI state for multicast group PDCCH is configured by a TCI State Indication for UE-specific PDCCH MAC CE received over group PDSCH scrambled by G-RNTI.
Proposal 18	When no MAC CE has been received to configure the TCI state of multicast PDCCH, the UE assumes that the DM-RS antenna port associated with multicast PDCCH receptions is quasi co-located with the SS/PBCH block the UE identified during the initial access procedure.
Proposal 19	For UEs in RRC CONNECTED, the CFRs for multicast and broadcast may be independently configured, i.e. could use arbitrary different frequency resources, within the active BWP.
Proposal 20
Proposal 21	UEs in RRC CONNECTED are expected to receive unicast within the active BWP, in parallel with multicast and broadcast, on independent CFRs within the active BWP, based on UE capabilities.
Proposal 22	For broadcast services, where the UE has sent an MII, broadcast is counted as multicast in the number of supported multicast PDSCHs, without increasing the total number of supported PDSCHs.
Proposal 23	For UEs in RRC CONNECTED receiving broadcast, downselect between the following two solutions:
a.	Add DL signaling support to allow the UE to reuse one HARQ process buffer for broadcast
i.	Adding HARQ process ID and NDI in the broadcast DCI
ii.	Not excluding other methods
b.	Buffering for broadcast is independent of HARQ buffering for unicast/multicast, i.e. addition of broadcast has no impact on HARQ buffers for unicast/multicast
i.	Note: This may require dedicated additional HW for broadcast buffering to support PDSCH repetition
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