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1	Introduction
In this paper we discuss aspects of the NR MBS work item to have a common understanding of the WID, understand architecture assumptions that can be used, clarify expectations on other groups.
2	Background
A new Rel-17 RAN2 led work item on NR Multicast and Broadcast Services (NR_MBS) was approved in RAN#86 in RP-193248 and subsequently revised in RAN#88 in RP-201038, although SA2 is still studying the NR MBS architecture. The SA2 study item description on architectural enhancements for 5G multicast-broadcast services (FS_5MBS) can be found in SP-190625. The objectives of the RAN2 led work item includes:
· 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 support for dynamic change of Broadcast/Multicast service delivery between multicast (PTM) and unicast (PTP) with service continuity for a given UE [RAN2, RAN3]
· Specify support for basic mobility with service continuity [RAN2, RAN3]
· 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]
· Study the support for dynamic control of the Broadcast/Multicast transmission area within one gNB-DU and specify what is needed to enable it, if anything [RAN2, RAN3]
· Specify RAN basic functions for broadcast/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 Broadcast/Multicast service while in RRC CONNECTED state beforehand, is subject to verification of service subscription and authorization assumptions during the WI. 
3	Discussion
3.1	MBS Services supported
Currently, the SA2 TR 23.757v0.4.0 has references to both broadcast and multicast services where these services are defined as follows:
Broadcast communication service: A communication service in which the same service and the same specific content data are provided simultaneously to all UEs in a geographical area (i.e., all UEs in the broadcast coverage area are authorized to receive the data).
Multicast communication service: A communication service in which the same service and the same specific content data are provided simultaneously to a dedicated set of UEs (i.e., not all UEs in the multicast coverage are authorized to receive the data).
This is fine from SA2 study item perspective, since any architecture study should cover as wide a set of use cases as possible to ensure future compatibility of the reference architecture, but from the RAN work item perspective we need to decide whether our work should focus on both broadcast and multicast services or prioritize the service that is relevant for the prioritized MBS use cases in Rel-17. In the SA2 study item, the so-called objective A focuses on multicast services and the objective B focuses on broadcast services (e.g. linear TV, Live, smart TV, and managed and OTT content, radio services). In SA#87, a decision was made to down-scope the study item objectives and the objective B was removed from the Rel-17 study. The revised study item for FS_5MBS can be found in SP-200092. 
From the viewpoint of 5G CN, two MBS traffic delivery methods are being studied in TR 23.757:
5GC Individual MBS traffic delivery method: 5G CN receives a single copy of MBS data packets and delivers separate copies of those MBS data packets to individual UEs via per-UE PDU sessions.
5GC Shared MBS traffic delivery method: 5G CN receives a single copy of MBS data packets and delivers a single copy of those MBS packets packet to a RAN node, which then delivers them to one or multiple UEs


Figure 1 MBS traffic delivery methods
From the viewpoint of RAN, the main impact for NR radio access (restrictions and assumptions documented in the WID RP-201038 restricts the scope of work to only NR/gNB under NG-RAN, but includes both standalone and non-standalone NR architecture options) is to be able to decide between PTP and PTM transmission for delivery of the MBS traffic that is delivered to the RAN using a shared transport. For the individual MBS traffic delivery, there are no impacts to NR radio access. A PDU session can already be carried over NR radio access. Based on information in TR 23.757 and the updated SA2 study item objectives, we think it is enough for RAN2 to focus only on multicast services in Rel-17.
Proposal 1: In Rel-17, RAN2 shall focus their efforts on multicast services only and introduce support for PTP and PTM transmission of shared traffic delivered by 5GC.
Note the following additional restrictions and assumptions from the WID about the scope of work for NR_MBS:
· SFN transmission provides synchronized delivery of user plane packets over the air from different cells. This NR_MBS WID does not cover standardized support for SFN transmission and hence is out of scope of this WID.
· No support of Free to air/receive only mode is provided in this WI.
3.2	MBS reference architecture
As noted already, only NR radio access in NG-RAN (i.e. connected to 5GC) is considered in the NR_MBS WID.
Multi-cell/multicast co-ordination entity (MCE) is a logical entity which was introduced in LTE network architecture for MBMS. MCE receives synchronization information about eNBs/cells and uses this information for MBSFN configuration. With the introduction of SC-PTM, MCE is also the entity that decided on whether SC-PTM or MBSFN is used to deliver MBMS data. In addition, for MBSFN, the MCE serves one or more eNBs and performs the admission control and the allocation of radio resources used by all eNBs in the MBSFN area for multi-cell MBMS transmissions using MBSFN operation, counting and acquisition of counting results for MBMS service, etc. However, SC-PTM does not make use of MCE and the admission control is done at eNBs. Since MCE is not used by SC-PTM and the NR_MBS WID does not cover standardized support for SFN transmission, RAN2 should assume MCE is not required to support multicast services.
Observation 1: MCE is not needed for SC-PTM delivery of multicast services.
Proposal 2: RAN2 to confirm the assumption that in Rel-17 the MCE is not needed in the RAN architecture to support PTM multicast services. If needed, decision shall be coordinated with RAN3.

3.3	Realisation of SC-PTM for NR multicast
In LTE, SC-PTM makes use of SC-MTCH logical channel to carry the user data of MBMS services and SC-MCCH logical channel to carry SC-PTM configuration information of SC-MTCH(s) from RAN to UEs. The SC-PTM configuration indicates to UE the ongoing MBMS sessions transmitted on SC-MTCH(s) as well the corresponding SC-MTCH configuration containing SC-MTCH scheduling information, i.e. scheduling period, scheduling window and start offset. By acquiring SC-MCCH, which consists of SC-PTM configuration, UEs can configure a SC-MRB and receive the interested services via the SC-MRB transmitted on SC-MTCH.
In NR, multicast use cases, e.g., V2X, MCC and MBB have diverse QoS requirements. Also, A V2X service may have a geographically dependent QoS requirement due to higher probability of events (e.g. accidents) at certain locations (e.g. traffic junctions) compared to other locations (e.g. straight sections of road on approaches to traffic junctions). Therefore, NR SC-PTM configuration must flexibly and efficiently support multicast services with different service requirements. Also, NR SC-PTM configuration must include NR physical layer parameters that are necessary to receive SC-MTCH(s) as per the service requirements.
Proposal 3: RAN2 should discuss how to provide flexible and efficient configuration of SC-PTM in NR which enables use cases with diverse QoS requirements. RAN2 should get input from RAN1 on the required PHY parameters that are needed to be included in the NR SC-PTM configuration.  
SA2 in its TR 23.757v0.4.0 is studying multiple solutions to support both multicast and broadcast communication services.  It is noted that the proposed solutions for multicast and broadcast service session management differ in operations. For example, a UE is required to send join message with explicit signalling to join multicast sessions, whereas UE is provided with identifiers for the broadcast services by AF to identify and receive broadcast traffic without any explicit signalling from the UE. Therefore, RAN2 should study on the SC-PTM configuration procedure in NR identifying the differences in multicast and broadcast operations, and it should investigate whether a single SC-PTM configuration procedure can be applied to both multicast and broadcast cases or whether different SC-PTM configuration procedures optimized for multicast and broadcast should be introduced.
Proposal 4: RAN2 should discuss whether it would be beneficial to support different SC-PTM configuration procedures optimized for multicast and broadcast services.
3.4	Need for on-demand SI for MBS SIBs
NR provides support for on-demand system information. When SI broadcast status in SIB1 indicates a SIB is not periodically broadcast, UEs can trigger random access procedure to request the SIB or the corresponding SI. If there are dedicated PRACH resources available, UEs can trigger contention-free MSG1-based SI request using the dedicated random access preamble. Otherwise, MSG3-based (contention-based) request is triggered. Subsequently, UE determines the very next SI-window where it can receive the corresponding SI. SI-window are periodic SI transmission opportunities for the respective SI with periodicity of si-periodicity which ranges from 8 to 32 radio frames. Therefore, if on-demand SI is used to provision SC-PTM configuration, latency with which a multicast/broadcast service can be started includes random access delay and the latency to acquire the requested SI which is defined by the si-periodicity. Also, UE is not aware of availability of a new service (or session start) to request the corresponding SI.   
Observation 2: On-demand SI broadcast is not suitable for provision the SC-PTM configuration in NR since SI acquisition introduces significant delay which may not be acceptable for low latency services and also the UE is not aware of availability of a new service (or session start) to trigger the request for SI.
4	Conclusion
This contribution has made the following observations:
Observation 1: MCE is not needed for SC-PTM delivery of multicast services.
Observation 2: On-demand SI broadcast is not suitable for provision the SC-PTM configuration in NR since SI acquisition introduces significant delay which may not be acceptable for low latency services and also the UE is not aware of availability of a new service (or session start) to trigger the request for SI.
Taking into account the observations, this contribution has made the following proposals: 
Proposal 1: In Rel-17, RAN2 shall focus their efforts on multicast services only and introduce support for PTP and PTM transmission of shared traffic delivered by 5GC.
Proposal 2: RAN2 to confirm the assumption that in Rel-17 the MCE is not needed in the RAN architecture to support PTM multicast services. If needed, decision shall be coordinated with RAN3.
Proposal 3: RAN2 should discuss how to provide flexible and efficient configuration of SC-PTM in NR which enables use cases with diverse QoS requirements. RAN2 should get input from RAN1 on the required PHY parameters that are needed to be included in the NR SC-PTM configuration. 
Proposal 4: RAN2 should discuss whether it would be beneficial to support different SC-PTM configuration procedures optimized for multicast and broadcast services.
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