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Introduction
In this document, the multi-beam operation is discussed for MBS transmission. 
Discussion
In single-beam operation, paging and SIBx message will be broadcasted for all UE in a cell, where only one SSB candidate is configured via SIB1. The messages are transmitted one time within a configured window. In multi-beam operation, more than one SSB candidates are configured in SIB1, and the same paging message and the same SIBx message are repeated in all transmitted SSB-beams. This guarantees good coverage for paging and SIBx message. The PDCCH candidate monitoring occasions are allocated to each SSB according to Round-Robin mechanism. 
Generally, both single-beam operation and multi-beam operation can be applied to a MBS traffic transmission. In order to provide good coverage for all UEs, gNB should repeat the same MBS traffic data in all transmitted beams, which corresponds to the multi-beam operation. UEs belong to a MBS group can be allocated with the same beam based on some principles e.g. the geography location of UEs. 
Observation 1:Multi-beam operation can improve the coverage for MBS traffic transmission.
Then, how to allocate the MOs for each beam is another issue. In current Round-Robin mechanism, the MOs is equally allocated to each SSB. For example, a SSB burst set consists of three SSBs (i.e. SSB1, SSB2, SSB3 and SSB4), 12 PDCCH MOs in an SI monitoring window, as shown in Fig. 1. The corresponding MOs for SSB1 is MO1, MO5, MO9, the corresponding MOs for SSB2 is MO2, MO6, MO10, and the corresponding MOs for SSB3 is MO3, MO7, MO11 and so on. UEs in each SSB will wake up periodically to monitor the PDCCH candidates on the corresponding MOs. 



Fig. 1 PDCCH monitoring occasions

The equal allocation mechanism as discussion above can be used for broadcast without any HARQ-ACK feedback. However, in multicast, the HARQ-ACK feedback is applied in each SSB and the retransmission will be continued until all the UE feedback ACK information. Generally, with good channel state, UEs in an SSB will need few retransmissions to decode the PDSCH rightly, vice versa. For example, UEs in SSB1 which is near gNB may only need 2 times retransmission to get the right PDSCH. And UEs in SSB2 with bad channel state which is far away from gNB may needs more than 3 times retransmission to get the right PDSCH. In this scenario, the number of the needed MOs is various with the different SSBs.  Thus, the current equal allocation mechanism is not suitable for multicast. How to allocate the MOs for UEs in each beam with different channel state should be further studied for multicast.
Proposal 1: The multi-beam operation can be supported for MBS traffic transmission, and how to allocate the MOs for each SSB should be further studied for multicast.
Conclusion
In this contribution, we have the following proposal:
Observation 1:Multi-beam operation can improve the coverage for MBS traffic transmission.
Proposal 1: The multi-beam operation can be supported for MBS traffic transmission, and how to allocate the MOs for each SSB should be further studied for multicast.
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