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1
Introduction
This Rel-17 NR MBS WI specifies two delivery modes, i.e. MBS multicast and MBS broadcast, for services of PTM (Point-To-Multipoint) nature, such as for example public safety and mission critical services, V2X applications, IPTV, live video, software delivery over wireless and IoT applications.

Before introducing NR MBS, there was no broadcast/multicast transmission supported in NR for user data delivery. Services of PTM nature could only be delivered over NR based on unicast, which is inefficient, in particular from radio resources utilization point of view. Nevertheless, for the use cases mentioned above, broadcast/multicast transmission provides substantial benefits, especially in terms of system efficiency and user experience. The MBS multicast delivery mode is capable of addressing higher QoS services while the MBS broadcast delivery mode is focusing on lower QoS services.
The objectives of NR MBS WI are included in [2], and the WI is linked to the SA2 WI on Architectural enhancements for 5G multicast-broadcast services [3].
2
Description
2.1
MBS Multicast

MBS multicast provides the MBS delivery mode for RRC_CONNECTED mode UEs, with the following characteristics:
Group scheduling

A common frequency resource (CFR) is defined for multicast scheduling as an ‘MBS frequency region’ with a number of contiguous PRBs, which is configured within the dedicated unicast BWP. A group of UEs can be configured via RRC signalling with a G-RNTI for group scheduling, and the group of UEs can also be configured with downlink SPS and G-CS-RNTI for MBS multicast. The gNB schedules a transport block using G-RNTI (or G-CS-RNTI) to the group of UEs. 
HARQ feedback

HARQ feedback is used to further improve the group scheduling efficiency, and the following two HARQ feedback reporting modes are supported:
· In the first HARQ feedback reporting mode, the UE transmits a PUCCH with HARQ-ACK information if the UE has correctly received the transport block or HARQ-NACK value if the UE has not correctly received the transport block. 

· For the second HARQ feedback reporting mode, the UE transmits a PUCCH with HARQ-NACK information only if the UE has not correctly received the transport block.
HARQ reporting for multicast can also be disabled for a UE either semi-statically or dynamically.

Dynamic PTP (Point-To-Point)/PTM switch for MBS multicast
It is not always efficient for a gNB to schedule data based on G-RNTI (PTM), and sometimes PTP based scheduling (same as unicast) can bring more benefits thanks to the advanced unicast mechanisms. Based on the common PDCP entity, the gNB can decide whether to use PTM or PTP to deliver data of an MBS multicast session to the UE(s) at a certain time. The gNB makes its decision based on information such as MBS Session QoS requirements, the number of jointly scheduled UEs, UE feedback on link quality, and other criteria and ensures QoS requirements to be met for the service regardless of the chosen transmission method.
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Figure 1 Dynamic PTP/PTM switch for MBS multicast

Lossless handover for MBS multicast
To support high QoS services, it is necessary to ensure lossless data delivery also during a handover. To enable lossless handover, synchronisation of PDCP SNs among source and target RAN nodes should be ensured, by either or a combination of the following methods:

-
Derivation of the PDCP SNs from DL MBS QFI SNs provided on NG-U;
-
Deployment of a Shared NG-U Termination at NG-RAN, shared among gNBs, which comprises a common entity for assignment of PDCP SNs.
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Figure 2 PDCP SN synchronization to enable lossless

2.1
MBS Broadcast

MBS broadcast provides the downlink only MBS delivery mode for UE in all RRC states, addressing lower QoS services, with the following characteristics:
Group scheduling 

A common frequency resource (CFR) is defined for broadcast scheduling as an ‘MBS frequency region’ with a number of contiguous PRBs in which G-RNTI can be used to schedule the associated MBS broadcast service. The bandwidth of CFR can be equal to or larger than initial BWP, which is indicated by system information. HARQ feedback and HARQ re-transmission is not supported for MBS broadcast.
MBS broadcast Configuration

The UE can receive the MBS configuration for a broadcast service via a broadcast control channel, i.e. MCCH, which is the same for UEs in RRC_IDLE , RRC_INACTIVE and RRC_CONNECTED states. 
Service continuity 

Lossless mobility cannot be ensured for MBS broadcast, but some mechanisms are specified to support service continuity of the broadcast service. NR MBS broadcast supports MBS frequency prioritization, which enables the UE in RRC_IDLE/RRC_INACTIVE to select the right frequency to camp on and receive its services of interest. 

To ensure service continuity of MBS broadcast for UEs in RRC_CONNECTED, the UE can send MBS Interest Indication to the gNB and the gNB can configure the UE in a way allowing it to receive the services the UE is interested in using MBS broadcast.
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