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1. Introduction
At RAN #86, a work item on supporting of multicast and broadcast services was approved [1] which was further updated at RAN #88-e as [2]. The WI aims to provide the support in RAN for enabling general MBS services over 5GS and the use cases identified that could benefit from this feature include (but are not limited to) public safety and mission critical, V2X applications, transparent IPv4/IPv6 multicast delivery, IPTV, software delivery over wireless, group communications and IoT applications. The objectives of the WI include:

· Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:
· Specify a group scheduling mechanism to allow UEs to receive Broadcast/Multicast service [RAN1, RAN2]
· This objective includes specifying necessary enhancements that are required to enable simultaneous operation with unicast reception.
· Specify required changes to improve reliability of Broadcast/Multicast service, e.g. by UL feedback. The level of reliability should be based on the requirements of the application/service provided.[RAN1, RAN2]
Restrictions and assumptions:
Physical layer: limit the scope of this WI to current Rel-15 numerologies, physical channels (PDCCH/PDSCH) and signals.
FR2: we assume that there are no issues to provide Multicast / Broadcast transmissions in FR2. If any enhancements is needed it should be treated with lower priority compared to the minimum set of objectives above.

In this contribution, we provide our views on the potential group scheduling mechanism to support the NR multicast and broadcast.

2. Discussion
In NR unicast, DCI format 1_0, DCI format 1_1 and DCI format 1_2 are used to schedule the PDSCH transmission. The C-RNTI is used for the UE to distinguish the UE-specific DCI from other group common DCIs. In Rel-16 V2X work, a new SL-RNTI is introduced to distinguish the DCI scheduling the NR PSCCH and NR PSSCH on the sidelink and the DCI for other purposes. 
 
In NR multicast and broadcast, the gNB needs to schedule a group of UEs to receive the same downlink transmission. Since the scope of the WI is limited to reuse the Rel-15 physical channels (PDCCH/PDSCH) and signals, it is natural that a new RNTI should be introduced to distinguish the DCI scheduling a group of UEs from the DCI(s) for other purposes.
 
Proposal 1: New RNTI should be introduced for NR multicast and broadcast group scheduling.

To schedule a group of UEs receiving the same transmission, one option is that the gNB sends a scheduling DCI to each UE separately using UE-specific DCI where all the UE-specific DCIs are pointing to the same multicast transmission. In this option, the Rel-15 signaling is reused as much as possible. However, the signaling overhead could be very high especially when the number of UEs within the group is large. Also, this option doesn’t work for the broadcast scenario. 

Another option is that the gNB sends a group common scheduling DCI, e.g., carried in group common PDCCH. Multiple UEs decode this DCI to receive the multicast or broadcast transmission. The advantage of this option is that the signaling overhead is low since the gNB only needs to send one DCI to schedule the whole group of UEs which is desirable from the spectrum efficiency point of view. Therefore, it is preferable to use group common scheduling DCI to schedule the multicast or broadcast transmission.

Proposal 2: Group common scheduling DCI is preferable to be used for scheduling the multicast or broadcast transmission.

BWP operation is a new feature introduced for NR to enable the reduction of power consumption in supporting the large available bandwidth. Different UEs can be allocated with BWPs in different frequency location by the gNB to receive unicast transmission. However, in multicast or broadcast, all the UEs in the same broadcast/groupcast group need to receive transmission in the same time and frequency resources. The flexibility of the BWP operation will be impacted. Therefore, the impact of supporting the multicast and broadcast services on the BWP operation needs to be considered. 

Proposal 3: Impact of supporting the multicast and broadcast services on the BWP operation needs to be considered.


3. Conclusion
In this contribution, we have the following observation and proposals
Proposal 1: New RNTI should be introduced for NR multicast and broadcast group scheduling.
Proposal 2: Group common scheduling DCI is preferable to be used for scheduling the multicast or broadcast transmission.
Proposal 3: Impact of supporting the multicast and broadcast services on the BWP operation needs to be considered.
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