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1. Introduction
In the RAN1 #105-e meeting, the following agreements were reached on MBS group scheduling mechanism [1]:Agreement:
For CSS of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, Alt 2 is supported:
· Alt 2: support a Type-x CSS
· The monitoring priority of Type-x CSS is determined based on the search space set indexes of the Type-x CSS set and USS sets, regardless of which DCI format of group-common PDCCH is configured in the Type-x CSS.
· FFS: Whether the Type-x CSS is a Type-3 CSS

Agreement:
For PTP retransmission of SPS group-common PDSCH, CS-RNTI is used for CRC scrambling of PDCCH with the NDI bit set to 1.
Working assumption:
Option 2B for CFR associated with UE active BWP other than initial BWP is supported at least for multicast of RRC-CONNECTED UEs.
· FFS: CFR associated with initial BWP
· FFS: CFR larger than initial BWP

Agreement:
For reliability of the group-common PDCCH activation of SPS group-common PDSCH, support at least one of the following alternatives.
· Alt 1: retransmit the activation command via group-common PDCCH.
· Alt 2: retransmit the activation command via UE-specific PDCCH.
· Alt 3: retransmit the activation command via MAC-CE.
· FFS other details.
· Note: Down-selection can take into account the HARQ-ACK feedback scheme for SPS activation

Agreement:
For HARQ process management, further study whether/how to differentiate the HARQ process ID used for PTP (re)transmission for unicast and PTP retransmission for multicast.



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. 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 needs to distinguish which type of PDSCH, i.e., MBS PDSCH or unicast PDSCH, that the DCI is scheduling. Otherwise, as the same HARQ process ID may be allocated for the MBS PDSCH and unicast PDSCH, it can cause soft-combining error if the UE can not distinguish it. Therefore, 1-bit field needs to be introduced in the DCI for the UE to distinguish between these two types, namely the UE-specific PDCCH scheduling the MBS PDSCH and UE-specific PDCCH scheduling the unicast PDSCH. 

Proposal 3: 1-bit field is introduced in the DCI format for the UE to distinguish between the UE-specific PDCCH scheduling the MBS PDSCH and scheduling the unicast PDSCH.

It was agreed that a Type-x CSS is supported for the group-common PDCCH of PTM scheme 1, where the priority of the Type-x CSS is determined based on the search space set indexes of the Type-x CSS set and USS sets. One remaining question is whether the Type-x CSS is a new type of CSS or is a Type-3 CSS. From our view, as the Type-x CSS is different from the current Type-3 CSS, it should be defined as a new type of CSS. Although some companies raised to extend the definition of the current Type-3 CSS to support Type-x CSS. As the extended Type-3 CSS is also different from the current Type-3 CSS definition, it should be counted as a new type of CSS.

Proposal 4: Type-x CSS is a new type of CSS.

2.2 Semi-persistent scheduling for MBS
SPS scheduling has been agreed to be supported for NR MBS and group-common PDCCH has been supported for the activation and deactivation DCI, while UE-specific PDCCH is still under discussion. 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, UE-specific PDCCH should be also supported for activation/deactivation DCI for MBS SPS.

Proposal 5: UE-specific PDCCH should be supported for activation/deactivation DCI for MBS SPS.

For retransmission of an MBS SPS PDSCH transmission, PTM transmission scheme 1, and PTP transmission have been agreed to be supported. Similar to dynamic scheduling, in some use cases, PTM transmission scheme 2 may be beneficial. Therefore, PTM transmission scheme 2 should be considered for the MBS SPS PDSCH retransmission.

Proposal 6: PTM transmission scheme 2 should be considered for the MBS SPS PDSCH retransmission.

To improve the reliability of the activation DCI of SPS group-common PDSCH, it was agreed to support the retransmission of the activation command. Three alternatives, i.e., through group-common PDCCH, or through UE-specific PDCCH, or through MAC-CE, are on the table. From our point of view, using MAC-CE to re-send the activation command is not desirable as it will introduce extra delay comparing to use the PDCCH. Also, depending on the different scenario, the gNB may need to re-send the activation to a particular UE or to a group of UEs. Therefore, retransmitting the activation command via both group-common PDCCH and UE-specific PDCCH should be supported.

Proposal 7: Retransmitting the activation command via both group-common PDCCH and UE-specific PDCCH should be supported, i.e., both Alt.1 and Alt.2 should be supported. 

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: 1-bit field is introduced in the DCI format for the UE to distinguish between the UE-specific PDCCH scheduling the MBS PDSCH and scheduling the unicast PDSCH.
Proposal 4: Type-x CSS is a new type of CSS.
Proposal 5: UE-specific PDCCH should be supported for activation/deactivation DCI for MBS SPS.
Proposal 6: PTM transmission scheme 2 should be considered for the MBS SPS PDSCH retransmission.
Proposal 7: Retransmitting the activation command via both group-common PDCCH and UE-specific PDCCH should be supported, i.e., both Alt.1 and Alt.2 should be supported.
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