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1. Introduction
In the RAN1 #104-e meeting, the following agreements and working assumption were reached on MBS group scheduling mechanism [1]:Agreements: 
For multicast of RRC-CONNECTED UEs, a common frequency resource for group-common PDCCH / PDSCH is confined within the frequency resource of a dedicated unicast BWP to support simultaneous reception of unicast and multicast in the same slot
· Down select from the two options for the common frequency resource for group-common PDCCH/ PDSCH
· Option 2A: The common frequency resource is defined as an MBS specific BWP, which is associated with the dedicated unicast BWP and using the same numerology (SCS and CP)
· FFS BWP switching is needed between the multicast reception in the MBS specific BWP and unicast reception in its associated dedicated BWP
· Option 2B: The common frequency resource is defined as an ‘MBS frequency region’ with a number of contiguous PRBs, which is configured within the dedicated unicast BWP.
· FFS: How to indicate the starting PRB and the length of PRBs of the MBS frequency region
· FFS whether UE can be configured with no unicast reception in the common frequency resource
· FFS on details of the group-common PDCCH / PDSCH configuration
· FFS whether to support more than one common frequency resources per UE / per dedicated unicast BWP subjected to UE capabilities
· FFS whether the use of a common frequency resource for multicast is optional or not
· FFS whether the common frequency resource is applicable for PTM scheme 2 (if supported) or not
Agreements: 
For RRC_CONNECTED UEs, if ACK/NACK based HARQ-ACK feedback is supported for PTM scheme 1, and if initial transmission for multicast is based on PTM transmission scheme 1, support retransmission(s) using PTP transmission.
· The HARQ process ID and NDI indicated in DCI is used to associate the PTM scheme 1 and PTP transmitting the same TB.
Agreements: 
For RRC_CONNECTED UEs, support HARQ-ACK feedback for SPS group-common PDSCH for MBS
· FFS: The retransmission scheme(s)
· FFS: The HARQ-ACK details for SPS PDSCH and activation/deactivation, which can be discussed in AI 8.12.2
Working assumption: 
For activation/deactivation of SPS group-common PDSCH for MBS in RRC_CONNECTED state,
· At least group-common PDCCH is supported
· FFS: Whether and how to address the missed activation and deactivation
· FFS: Whether UE-specific PDCCH is supported for activation/deactivation
· FFS whether to support more than one common frequency resources per UE / per dedicated unicast BWP subjected to UE capabilities


In this contribution, we provide our views on the potential group scheduling mechanism to support the NR multicast and broadcast.
2. Discussion
2.1 Dynamic scheduling for MBS
In the past RAN1 meetings, it has been agreed that PTM transmission scheme 1 is supported for the initial transmission. When PTM transmission scheme 1 is used for initial transmission, both PTM transmission scheme 1 and PTP transmission are supported for retransmission. Using group-common PDCCH, i.e., PTM transmission scheme 1, has the advantage of low signaling overhead when the number of the UEs to be scheduled is large. However, as another option, using UE-specific PDCCH to schedule the PDSCH for MBS, e.g., using PTP transmission or PTM transmission scheme 2, may be beneficial in some cases, e.g., when the number of the UEs to be scheduled is small, for the purpose of improving the robustness of the DCI transmission, etc. Therefore, we propose PTP transmission and PTM transmission scheme 2 should be supported for initial transmission for MBS. Also, PTM transmission scheme 2 should be supported for retransmission for MBS.

Proposal 1: PTP transmission and PTM transmission scheme 2 should be supported for initial transmission for MBS.
Proposal 2: PTM transmission scheme 2 should be supported for retransmission for MBS.

As UE-specific PDCCH with CRC scrambled by C-RNTI is also used for scheduling the PDSCH for unicast service, when a UE receives a UE-specific PDCCH, the UE need to distinguish which type of PDSCH, i.e., MBS PDSCH or unicast PDSCH, that the DCI is scheduling. Therefore, mechanism needs to be introduced for the UE to distinguish between two types, namely the UE-specific PDCCH scheduling the MBS PDSCH and scheduling the unicast PDSCH. 

Proposal 3: Mechanism needs to be introduced for the UE to distinguish between the UE-specific PDCCH scheduling the MBS PDSCH and scheduling the unicast PDSCH.

Another issue that was heavily discussed in past RAN1 meetings is whether the dedicated MBS BWP (option 2A) or the common frequency resource confined within UEs’ active BWPs (option 2B) should be used as the common frequency resource (CFR) for the MBS operation for the RRC_CONNECTED UEs. Similar problem is also under discussion for the MBS operation for the RRC_IDLE/INACTIVE UEs. To reduce the standardization complexity and the specification efforts, we prefer to avoid the solutions that could cause separate designs for RRC_CONNECTED and RRC_IDLE/INACTIVE UEs. For example, adopting option 2A for RRC_CONNECTED UEs while adopting option 2B for RRC_IDLE/INACTIVE UEs is not desirable. Unified CFR design should be used for MBS for RRC_IDLE/INACTIVE and RRC_CONNECTED UEs. 

Proposal 4: Unified CFR design should be used for MBS for RRC_IDLE/INACTIVE and RRC_CONNECTED UEs.

For the option 2B, the common frequency resource is confined within UEs’ active BWPs and the intersection of the UEs’ active BWPs will be used for NR MBS. It is obvious that this approach works only when such common frequency resource exists. However, in NR, different UEs can be configured and activated with different BWPs. Also, different numerologies may be used for different BWPs. In a practical system, such common frequency resource may not always exist unless the network forces it to happen which could result in restriction to the system. Therefore, it is not desirable to select an approach that cannot be fulfilled in all the MBS scenarios, especially when we are designing the very basic and fundamental function of the MBS. Also, option 2B doesn’t work for the RRC_IDLE/INACTIVE UEs when a CFR wider than the initial BPW is needed as it can be only equal to or narrower than the associated unicast BWP.
Option 2A uses the dedicated MBS BWP for the MBS operation. In this approach, the network has the full flexibility to configure and activate the MBS BWP used by the UEs to receive the MBS. For example, when the common frequency resource confined within UEs’ active BWPs exists, the network may configure it as the MBS BWP and utilize the advantages it offers. When such common frequency resource does not exist, the network can still configure and activate some other frequency band as the MBS BWP to make the system work. From our view, the previous approach is a subset of the dedicated MBS BWP approach, where the dedicated MBS BWP approach can address all the different use cases. 
[bookmark: _Hlk53736116]During the past meetings, some companies raised that BWP switching is needed between the MBS specific BWP and the dedicated unicast BWP even when the MBS specific BWP is confined within the dedicated unicast BWP, which will introduce delay to the system. In our view, BWP switching is not needed as the UE does not need to tune its RF chain to receive the MBS and such argument does not hold. Therefore, we propose that dedicated MBS BWP (option 2A) should be supported for RRC_CONNECTED UEs in NR MBS.

Proposal 5: Dedicated MBS BWP (option 2A) should be supported for RRC_CONNECTED UEs and RRC_IDLE/INACTIVE UEs in NR MBS.

In NR, CORESET is introduced to reduce the UE’s blind decoding efforts. For NR MBS, CORESET also needs to be defined. As the BWP for unicast and the CFR for MBS are likely to occupy different frequency range, the CORESET configured for unicast BWP may not be valid for MBS. Therefore, dedicated CORESET(s) should be configured for NR MBS in addition to the existing CORESETs in UE dedicated BWP. 

Proposal 6: Dedicated CORESET(s) should be configured for NR MBS in addition to the existing CORESETs in UE dedicated BWP.

2.2 Semi-persistent scheduling for MBS
SPS scheduling has been agreed to be supported for NR MBS. For the activation DCI and the deactivation DCI, group-common PDCCH and UE-specific PDCCH may be used. Similar to the dynamic scheduling, in our view, we think both options have its own pros and cons and can be beneficial for some certain scenarios. Therefore, both group-common PDCCH and UE-specific PDCCH should be supported for activation/deactivation DCI for MBS SPS.

Proposal 7: Both group-common PDCCH and UE-specific PDCCH should be supported for activation/deactivation DCI for MBS SPS.

For the retransmission, dynamic rescheduling is used for NR unicast SPS. It is natural to also support dynamic rescheduling based transmission for MBS SPS. However, on the other hand, another option is to semi-persistently allocate the retransmission. Further study is needed to see whether it should be supported. 

Proposal 8: Support dynamic rescheduling for MBS SPS retransmission.
Proposal 9: Further study whether to support SPS rescheduling for MBS SPS retransmission.

For dynamic rescheduling, another question is which transmission scheme, e.g., PTM transmission scheme 1, PTM transmission scheme 2, and PTP transmission, should be supported. In our view, all the 3 schemes should be considered depending on the use cases and the HARQ feedback scheme supported. 

Proposal 10: PTM transmission scheme 1, PTM transmission scheme 2, and PTP transmission should be considered for dynamic scheduling of the MBS SPS retransmission.


3. Conclusion
In this contribution, we have the following proposals:
Proposal 1: PTP transmission and PTM transmission scheme 2 should be supported for initial transmission for MBS.
Proposal 2: PTM transmission scheme 2 should be supported for retransmission for MBS.
Proposal 3: Mechanism needs to be introduced for the UE to distinguish between the UE-specific PDCCH scheduling the MBS PDSCH and scheduling the unicast PDSCH.
Proposal 4: Unified CFR design should be used for MBS for RRC_IDLE/INACTIVE and RRC_CONNECTED UEs.
Proposal 5: Dedicated MBS BWP (option 2A) should be supported for RRC_CONNECTED UEs and RRC_IDLE/INACTIVE UEs in NR MBS.
Proposal 6: Dedicate CORESET(s) should be configured for NR MBS in addition to the existing CORESETs in UE dedicated BWP.
Proposal 7: Both group-common PDCCH and UE-specific PDCCH should be supported for activation/deactivation DCI for MBS SPS.
Proposal 8: Support dynamic rescheduling for MBS SPS retransmission.
Proposal 9: Further study whether to support SPS rescheduling for MBS SPS retransmission.
Proposal 10: PTM transmission scheme 1, PTM transmission scheme 2, and PTP transmission should be considered for dynamic scheduling of the MBS SPS retransmission.
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