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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
According to the email discussion [1] for the multicast/broadcast for Rel-17, companies expressed their views on how to support the multicast/broadcast in Rel-17. In this contribution, we provide our understandings on the motivations of supporting the multicast/broadcast in Rel-17 and the objectives/scope of the multicast/broadcast in Rel-17.
2. Discussion
2.1. [bookmark: OLE_LINK98][bookmark: OLE_LINK99][bookmark: OLE_LINK188][bookmark: OLE_LINK189]Motivation of NR Multicast/Broadcast
According to the service characteristics, many traffics are designed to transmit the same content to a group of UEs. From our understanding the multicast service would mainly involve the video/voice (e.g. TV and radio), some push service (e.g. advertisements and weather broadcast) and the transmission of small control packets (e.g. robot, sensor and AGV (Automated Guided Vehicle)) for the industrial network.
According the SID objectives of the 5G multicast-broadcast in SA2 as quoted below, the multicast-broadcast of the 5G system will support various service types including both public safety and video/audio.
	· Support use cases and requirements (e.g. service continuity) for public safety, identified in SA1 and SA6 specifications (e.g., TS 22.179 and TS 22.280).
B)	In addition, the objectives to support broadcast architecture for TV Video and Radio Services in 5GS (including linear TV, Live, smart TV, and managed and OTT content, radio services) contain the following components:
-	Shared broadcast services amongst multiple providers.
-	Allow Video/TV/Radio services to devices with no subscription (e.g., Free to air TV) or with 3rd party content provider subscription only.
-	Provision/service to receive-only devices such as fixed TVs or vehicular receivers.
-	Enabling combination of broadcast services with unicast services from same provider (similar to DVB-I, HbbTV, etc.)


Observation 1: The commercial multicast-broadcast services involves diverse traffic types (e.g.  video/voice, push service and industrial control). 
Observation 2: The SA2 SID for multicast-broadcast is going to support diverse traffic types including public safety, TV video and radio services.
From our understanding, the RAN architecture of supporting multicast-broadcast should be able to support at least the services targeted by the SA2 study item of multicast-broadcast.
Proposal 1: The multicast-broadcast architecture in RAN should be able to support the services as targeted by the SA2 study item of multicast-broadcast:
· Public safety (e.g. TS 22.179 and TS 22.280)
· TV Video and Radio Services

2.2. Considerations on the RAN Multicast/Broadcast
As NR already supports the deployment of SA (Standalone) and NSA (Non-Standalone) architectures in RAN and the NR frequency is expected to have larger bandwidth which is suitable for some high bit rate services (e.g. HD video), we think that the NR frequency providing the multicast-broadcast service should support both NR SA and NSA in order to facilitate the use of the NR frequency for those multicast-broadcast services.
Regarding the broadcasting areas, we consider that in order to minimize the RAN specification impacts, RAN work should focus on the single cell multicast-broadcast transmission and the SFN transmission could also be supported with very limited number of cells (e.g. 2-3). Further enhancements can be considered after the first release of the multicast-broadcast in RAN.
Regarding the RRC state of the UE, according to the service requirements as quoted above [2], the UE could be in the receive-only mode for some specific services (e.g. fixed TVs or vehicular receivers), and some push services (e.g. advertisements and weather broadcast) does not require any responses from the UE. As such always keeping the UE in CONNECTED for the reception of the multicast-broadcast service would be not necessary. Although some companies claim that supporting only CONNECTED UE would simplify the RAN work, we consider that supporting IDLE/INACTIVE UE would by-default also support CONNECTED UE. Furthermore if RAN decides to have an architecture only supporting the CONNECTED UE, we would anyway in the future release to support the IDLE/INACTIVE UE. Then the RAN architecture should be anyway future extendable to support the IDLE/INACTIVE UE.
Regarding the switching between the multicast and unicast, our understanding is that the use of multicast-broadcast in RAN actually depends on the number of UEs using a certain service within a certain area. For example if a cell only has 1 or 2 UEs are receiving an online video, the unicast is actually more efficient than the multicast, as the gNB can adjust the transmission configuration (e.g. MCS or PRB) dynamically based on each UE’s channel conditions. However if the number of UEs receiving a certain service increases, it is more efficient to send the same service via the same PHY resources. Thus we think that the RAN architecture should be able to support the dynamic switching between the unicast and the multicast-broadcast. However one key issue is that while switching the transmission mode (i.e. from/to unicast to/from multicast), the service interruption should be minimized. Otherwise the user experience will be impacted dramatically. To facilitate the dynamic switching between the unicast and the multicast-broadcast, some function(s) alike the LTE MBMS counting should also be considered.
In order to have continuous service reception experience, we consider that the mobility should be support for the multicast-broadcast service reception for all RRC states. The service continuity function as LTE can be used to help the UE to discover the multicast-broadcast service provided by the network and keep the UE in certain cell/frequency to receive the multicast-broadcast service.
According to the analysis given above, we consider that the NR multicast-broadcast architecture in RAN should be sufficiently flexible to support various user equipment and various user services. 
Proposal 2: The NR Multicast-Broadcast in Rel-17 should consider the following aspects:
· Architecture should be coordinated with SA2
· Support single cell and SFN with limited number of cells
· Support all RRC states
· Support smooth switching between unicast and multicast-broadcast
· Support user number counting for unicast and multicast-broadcast
· Support mobility for service acquisition/reception in all RRC states

3. Conclusion
Due the widely designed multicast-broadcast services and the SA2 5G SID for multicast-broadcast, RAN should be able to design an architecture which supports the multicast-broadcast services. According to different service requirements, we consider that the RAN multicast-broadcast architecture should have the flexibility to support diverse UEs and diverse service types.
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