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Introduction
In RAN#88 [1]，the revised work item on NR Multicast and Broadcast Services (MBS) was approved. In details, the objectives are listed as follows:
	· 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]
· Assuming that the necessary coordination function (like functions hosted by MCE, if any) resides in the gNB-CU, specify required changes on the RAN architecture and interfaces, considering the results of the SA2 SI on Broadcast/Multicast (SP-190625) [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].



And in RAN2 111e，PTM transmission in a cell was agreed [2]:
	Agreements:
Confirm Will support PTM transmission in a cell. 
Confirm that We will, for multicast services introduce support for PTP and PTM transmission of shared traffic delivered by 5GC, at least for connected mode (this is not intended to exclude other cases) 



In RAN2 112e, it was agreed that information of MBS services/groups subscribed by the UE (e.g. TMGI) and QoS requirements of a MBS service should be provided to RAN [3].
	Agreements:
For Rel-17, R2 specifies two modes: 
	1: One delivery mode for high QoS (reliability, latency) requirement, to be available in CONNECTED (possibly the UE can switch to other states when there is no data reception TBD)
	2: One delivery mode for “low” QoS requirement, where the UE can also receive data in INACTIVE/IDLE (details TBD).
	R2 assumes (for R17) that delivery mode 1 is used only for multicast sessions. 
	R2 assumes that delivery mode 2 is used for broadcast sessions. 
	The applicability of delivery mode 2 to multicast sessions is FFS.
In general, Information of MBS services/groups subscribed by the UE (e.g. TMGI) and QOS requirements of a MBS service should be provided to RAN. Detail information e.g. for PTM PTP switch if any is FFS. 



In RAN2 113e, support for PDCP anchored PTM - PTP switching was agreed, at least for the case that both PTM and PTP are RLC-UM [4].
	Agreements :

For the case that both PTM and PTP are RLC-UM, configuration with No L2 ARQ and with PDCP anchored PTM – PTP switching shall be supported (e.g. for services that would typically be configured with RLC UM for unicast).



In RAN2 113bis, whether to support multiple MCCH, e.g. to support different service types was discussed and left to FFS [5].
	Agreements:
Request RAN1 to discuss the details of the configuration of the bandwidth for MCCH reception. 
The modification period is defined for NR MCCH and NR MCCH contents are only allowed to be modified at each modification period boundary.
The updated MCCH message should be sent in the same MCCH modification period where the change notification is sent.
UE in RRC IDLE/INACTIVE should be able to monitor/read both MCCH channel and SI/Paging without BWP switch. It is up to RAN1 to decide how this is ensured.
It is up to RAN1 to to decide about the RNTI and DCI format used for MCCH change notifications. 
FFS whether to support multiple MCCH, e.g. to support different service types. 
RAN2 will discuss and down-select from the following two options for the UE to get aware of session stop/modification:
Reading MCCH once per each MCCH modification period when receiving an ongoing broadcast session
DCI used for MCCH notification indicates the change of an ongoing broadcast session 



In this contribution, we discuss certain issues and aspects related to group scheduling for MBS services based on SC-PTM.
Discussion
As group scheduling mechanism is one objective of the WID on NR MBS and PTM transmission in a cell has already been agreed for MBS in RAN2#111-emeeting [2], we think a design of group scheduling mechanism based on LTE SC-PTM is necessary. 
In LTE, SC-PTM adopts a two-level scheduling mechanism. SIB20 indicates the scheduling information of SC-MCCH. And SC-MCCH carries the control information of MBMS service, In NR, multicast broadcast technology needs to consider a wider range of service scenarios and support a variety of QoS requirements.

Fig. 1 scheduling information of SC-MCCH indicated by sib20

Fig. 2 control information of MBMS service carried by SC-MCCH

In the existing SC-PTM scheduling mechanism, the control information corresponding to all services is transmitted in an MCCH and can only be transmitted in one scheduling frequency which depends on the highest frequency required by the services(especially by the service with the tightest latency requirement).While for the service with tolerant latency requirement, the corresponding control information may not need to be transmitted that frequently. And this may result in resource waste and additional UE power consumption.
Observation: A new group scheduling mechanism needs to be designed to meet different QoS requirements, reduce UE power consumption, optimize network resource utilization efficiency and improve system performance. 
We think that the control information of different QoS services can be transmitted on multiple frequencies. For example, it is assumed service 1, service 2, service 3, and service 4 have different QoS requirements in Fig.2. For service 1 and service 2 with high QoS requirements, the corresponding control information transmission frequency is high, and for service 3 and service 4 with low QoS requirements, the corresponding control information transmission frequency is low. To support this, multiple sets of scheduling information of MBS control information should be introduced in NR. And in order to distinguish different scheduling information of MBS control information, service indication can be added to each set of scheduling information. 
Proposal 1: Multiple sets of scheduling information of MBS control information should be introduced in NR, which correspond to different QoS services respectively.
Conclusion
We request RAN2 to discuss and possibly agree to the proposals made as:
Observation: A new group scheduling mechanism needs to be designed to meet different QoS requirements, reduce UE power consumption, optimize network resource utilization efficiency and improve system performance.
Proposal 1: Multiple sets of scheduling information of MBS control information should be introduced in NR, which correspond to different QoS services respectively.
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