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Introduction
LTE multicast would be a good baseline for NR multicast, but NR has its own unique features which are not supported by LTE, and these should be taken into account when the NR multicast is designed. In this contribution we look at the unique features of NR and make some working assumptions on these.
Discussion
Multicast in wideband operation

Though some MBMS related LTE procedures are supported only in RRC_CONNECTED, because it requires the uplink transmission, there is no constraint of RRC state on reception of the multicast service in LTE. The state transition to a certain RRC state is not required to receive the multicast service, and the MBMS capable UE is able to receive the multicast service of interest regardless of its RRC state as long as the multicast service is available in its location.
However, things are different in NR. NR supports much wider channel bandwidth compared to LTE and the concept of bandwidth part has been introduced to adaptively adjust UE`s operating bandwidth. In the wideband operation in NR, the operating band in RRC_IDLE or INACTIVE state is limited to the specific bandwidth called initial BWP and UE in IDLE or INACTIVE is not required to transmit or receive outside the initial BWP. This means that if some multicast services are allowed to be broadcast from non-initial BWP, UE in IDLE or INACTIVE cannot receive the multicast service via PTM transmission without the state transition to CONNECTED, and this is likely to have an impact on service continuity issue. Therefore, first of all, RAN2 needs to have a common assumption on this.
· Option 1: assume that the MBS transmission is restricted to initial BWP.
· Option 2: assume that CONN only MBS service can be broadcast via non-initial BWP.

Unlike MBMS in LTE, the NR multicast doesn’t focus on the multimedia broadcast. This WI aims to provide the support in RAN for Objective A of the SA2 SI that is about enabling general MBS services over 5GS and even include error sensitive uses cases, such as public safety or V2X applications. It is also one of the objective of the WI to specify required changes to improve reliability of Broadcast/Multicast service, e.g. by UL feedback. It is obvious that such a high reliability is guaranteed only in CONNECTED and the CONNECTED only MBS service should be considered in NR. If so, such a CONNECTED only service doesn’t need to be provided in initial BWP. If all MBS services are provided within the initial BWP, all UEs having an interest in the MBS reception would be concentrated and this will cause severe congestion in the initial BWP. Therefore, it seems desirable to assume that the MBS service can be provided from non-initial BWP.
Proposal 1
RAN2 assumes that the MBS transmission is not restricted to the initial BWP.
Multicast in multi-beam operation
Another unique feature in NR is multi-beam operation. When UE in IDLE or INACTIVE receives the broadcast control signal, e.g. paging or system information, in the multi-beam operation in NR, the UE assumes that the same message are repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the broadcast control signal is up to UE implementation.
If an MBS service is broadcast via a certain beam(s) only, not all transmitted beams, this would make the beam selection procedure very complicated and lead to very frequent bearer type change between PTP and PTM. Furthermore, not only cell or frequency but also beam should be taken into account in service continuity. Therefore, from RAN2 point of view, UE should assume that the same MBS message are repeated in all transmitted beams, like paging message.
Proposal 2
RAN2 assumes that the same MBS message are repeated in all transmitted beams in multi-beam operation.
On-demand broadcast
In LTE, the control information for multicast, i.e. MBSFNAreaConfiguration or SCPTMConfiguration, is transmitted periodically, using a configurable repetition period. Despite using MBMS counting procedure, it is difficult to figure out the number of user having an interest in MBMS service since the procedure is applicable only to CONNECTED. Therefore, even when no UE is interested in the multicast within a cell, the control information is periodically broadcast and the radio resource is wasted on unnecessary broadcast.
In order to eliminate the resource waste caused by blind broadcast of control information, on-demand based System Information transmission has been introduced in NR. This represents an efficiency improvement, especially when considering low activity on the control channels, e.g. at night-time. In the same vein, it can be considered to provide the control information for NR multicast in on-demand manner. 
Proposal 3
RAN2 considers providing the control information for NR multicast in on-demand manner.
Conclusion

Proposal 1
RAN2 assumes that the MBS transmission is not restricted to the initial BWP.
Proposal 2
RAN2 assumes that the same MBS message are repeated in all transmitted beams in multi-beam operation.
Proposal 3
RAN2 considers providing the control information for NR multicast in on-demand manner.[image: image1.png]
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