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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 multicast for UEs in RRC_IDLE/ RRC_INACTIVE states [RAN2, RAN1]:
· Specify required changes to enable the reception of Point to Multipoint transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, with the aim of keeping maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the configuration of PTM reception. [RAN2, RAN1].
Note: the possibility of receiving Point to Multipoint transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, without the need for those UEs to get the configuration of the PTM bearer carrying the Multicast service while in RRC CONNECTED state beforehand, is subject to verification of service subscription and authorization assumptions during the WI. 
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 NR multicast and broadcast for RRC_IDLE UEs and RRC_INACTIVE UEs.

2. Discussion
In NR MBS, some use cases such as public safety, software downloading target to both the UEs in RRC_CONNECTED state as well as the UEs in RRC_INACTIVE state and in RRC_IDLE state. Also, from UE’s perspective, receiving MBS in RRC_INACTIVE state and in RRC_IDLE state is beneficial in power saving since it doesn’t need to transit to RRC_CONNECTED state. 
However, one issue to support MBS for RRC_IDLE/RRC_INACTIVE UEs is that the gNB may not know where are the UEs receiving the MBS and who is interested in receiving the MBS since the UEs may be still moving in the idle/inactive state. Therefore, using broadcast to deliver PTM transmission in RRC_INACTIVE state and in RRC_IDLE state is necessary and in line with the WID requirement. Similarly, MBS delivery and reception through multicast is also a requirement of the WID. There has been a discussion in RAN2 on the possibility not to support MBS reception for UEs in idle/inactive mode, forcing the UE to transit to and stay in connected mode for MBS reception, or to support MBS reception in idle/inactive mode, but the PTM configuration acquired in connected mode is re-used. In our opinion, neither of these solutions is a valid solution, and leads to increase of UE power consumption and network signalling overhead. In LTE, LTE SC-PTM supports eMBMS reception in idle mode. Many companies in RAN2 have proposed to re-use LTE SC-PTM for Idle/Inactive mode UEs in NR. We agree with this approach as it could reuse most of the LTE legacy design while limiting the negative impacts of solutions that require the UE to transition to a connected mode.

Proposal 1: Solution that does not support MBS reception in idle/inactive mode is not considered by RAN2.
Proposal 2: MBS reception in idle/inactive mode is supported.
Proposal 3: Use of broadcast to deliver PTM transmission in RRC_INACTIVE state and in RRC_IDLE should be supported.
Proposal 4: Use the SC-PTM solution as the baseline for PTM reception in idle/inactive mode.

Like the RRC_CONNECTED state, the BWP used for MBS in RRC_INACTIVE state and in RRC_IDLE state needs to be defined. In unicast scenario, the initial BWP is used in RRC idle/inactive to support paging delivery and system information delivery, etc. However, if we further consider supporting MBS, the initial BWP may not be large enough. Therefore, enhancements on BWP operation are needed to support MBS for UEs in RRC_IDLE/ RRC_INACTIVE states.
Proposal 5: Enhancements on BWP operation are needed to support MBS for UEs in RRC_IDLE/ RRC_INACTIVE states.
As was discussed, one of the issues to support MBS for UEs in RRC_IDLE/ RRC_INACTIVE states is that the network may not know the UE location, e.g., due to the UE’s mobility.  A similar problem occurs for delivering paging message and beam sweeping is introduced to solve the issue. From our view, we think that the beam sweeping mechanism can also be considered for supporting MBS for UEs in RRC_IDLE/ RRC_INACTIVE states to help the gNB to deliver the MBS transmission to all the UEs within the cell. The details can be for further study. 
Proposal 6: Beam sweeping mechanism can be considered for supporting MBS for UEs in RRC_IDLE/ RRC_INACTIVE states. The details can be for further study.

3. Conclusion
In this contribution, we have the following proposals:
Proposal 1: Solution that does not support MBS reception in idle/inactive mode is not considered by RAN2.
Proposal 2: MBS reception in idle/inactive mode is supported.
Proposal 3: Use of broadcast to deliver PTM transmission in RRC_INACTIVE state and in RRC_IDLE should be supported.
Proposal 4: Use the SC-PTM solution as the baseline for PTM reception in idle/inactive mode.

Proposal 5: Enhancements on BWP operation are needed to support MBS for UEs in RRC_IDLE/ RRC_INACTIVE states.
Proposal 6: Beam sweeping mechanism can be considered for supporting MBS for UEs in RRC_IDLE/ RRC_INACTIVE states. The details can be for further study.
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