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1		Introduction
RAN plenary approved WI NR_MBS in RP-201316. 
The set of objectives 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]
· 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].
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.



This contribution provided some details to the above objective highlighted in yellow. 
In RAN3#109-e, the following were agreed:
	From MBS architecture discussion:
· Use existing NG-RAN architecture to support NR MBS.
· No MCE entity/node in RAN architecture.
· gNB makes the decision on using PTP or PTM over the radio.
· No SYNC protocol for this release.
· MBS Session Resources: the term to denote NG-RAN resources for control and delivery of MBS user data, to be used on NG, Xn, F1 and E1.
WA: For 5GC shared MBS traffic delivery of user data to a gNB, we shall use shared NG-U transport, regardless of delivery method over the radio
WA: use “PTP” and “PTM” over the radio: definitions of “PTP” and “PTM” in RAN3 are pending until basic RAN1/2 decisions are made

From PTM/PTP switching discussion:
· WA: For multicast, same QoS requirements are applicable regardless of whether PtP or PtM is selected by NG-RAN. [Input from SA2 is needed]

· First focus on standalone (i.e. non-MR-DC) scenarios. 





[bookmark: _Toc449541143]2		Discussion
According to TR 23.757[1] section 6.18 “Solution #18: MBS assistance information to RAN for delivery mode switching”, it states that RAN needs assistance information from CN to decide whether to use PTM or PTP mode. The assistance information may include:
· suggested number of UEs for multicast delivery. When the number of UEs receiving or interested in the MBS service in a cell or in the NG-RAN node reaches this number, multicast delivery mode is preferable;
· number of UEs receiving or interested in the MBS service in a cell of the NG-RAN node or in the NG-RAN node, based on the statistics or prediction by the CN;
· delivery mode information for an MBS session or QoS flow, e.g. whether unicast and/or multicast delivery mode are allowed;
· NG-RAN performance, e.g. congestion status, communication performance, based on the statistics or prediction by the CN;
· suggested delivery mode based on NG-RAN performance;
· information of MBS services/groups subscribed by the UE, e.g. TMGI;
· UE capabilities, e.g. whether the UE supports multicast/broadcast delivery mode;
In LS (R3-205925, S2-2006044) from SA2, four questions were directed to RAN2 and RAN3 to provide feedback, see below:
	SA2 would like to inform that no solution or combination of solutions has been adopted yet, and would like to receive feedback from RAN2 and RAN3 on the RAN impacts, produced by some of the company proposed solutions in SA2, and for some of the solutions documented in current TR, SA2 would like to kindly ask RAN2 and RAN3 the following questions:
1.	There are different proposals how to handle the CM-IDLE/CM-CONNECTED state transitions:
a.	UE within a multicast MBS session shall stay in CM-CONNECTED state,
b.	UE can receive data of a multicast MBS session also while in CM-IDLE state.
c.	UEs can transition into CM-IDLE while no multicast MBS data are transmitted. 
d.	Some solutions propose that 5G CN may trigger notification to CM-IDLE and/or CM-CONNECTED mode UEs (e.g. paging CM-IDLE mode UEs) for establishing transmission resources for an multicast MBS session when data of an multicast MBS session are ready to be delivered. 
e.	Some solutions propose that the multicast MBS session can be deactivated by the network while no multicast MBS data are transmitted to save power. 
f.	Some solutions propose that the network can activate the multicast MBS session and trigger notification to UEs when multicast MBS data are transmitted again.
SA2 would appreciate RAN2 and RAN3 feedback on the above and comments, if any.
2.	Some Xn/N2 handover solutions in the SA2 study are documented in the TR. 
a.	Some solutions consider to have temporary MBS data forwarding from S-RAN to the T-RAN, to address potential data loss or duplication in case of a UE moving to a T-RAN supporting 5MBS.
b.	Some solutions have left forwarding FFS and would appreciate RAN feedback on possibilities for forwarding at Xn/N2 handovers with considerations of minimization of data loss, data duplication and complexity.
c.	 Some solutions introduce HO for local MBS service that can only transmit data in a certain area, which has impact on RAN for service area restriction. 
SA2 would appreciate RAN2 and RAN3 feedback and considerations on these solutions and topics.
3.	SA2 is debating whether broadcast (i.e. without the network’s awareness about UEs receiving broadcast contents and for other use cases than the ones excluded already for Rel-17) should be further down-scoped in Rel-17 for remaining broadcast requirement in the SID. Some companies have provided solutions on broadcast (which are documented in the TR). SA2 would like to ask SA, RAN, RAN2 and RAN3 for feedback on broadcast support in Rel-17.
4.	Some solution suggests the 5GC sends MBS assistance information to RAN for PTP/PTM delivery method decision and switching.
SA2 would appreciate RAN2 and RAN3 feedback on the above and comments, if any.



Observation 1: One of the questions from SA2’s LS (R3-205925, S2-2006044) is on whether the 5GC needs to send any MBS assistance information to RAN for PTP/PTM delivery method decision
Table 6.18.1-1 TR 23.757 [1] contains a list of suggested MBS assistance information. Noted that SA2 has not finalized the TR but is a good starting point for RAN3 discussion.
Proposal 1: RAN3 to discuss which set of MBS information from table 6.18.1-1 TR 23.757 [1] (copy below with our suggested RAN3 response) is necessary from CN to allow gNB to decides on PTP or PTM
	MBS assistance information
	NF(s) generating this MBS assistance information
	Descriptions
	Recommended for specification in Rel-17
	Suggested RAN3 response

	Suggested number of UEs for multicast delivery
	PCF/SMF
	When the number of UEs receiving or interested in the MBS service in a cell or in the NG-RAN node reaches this number, multicast delivery mode is preferable.
Decided by the PCF based on e.g. local policy, analytics information, and provided to the SMF (if dynamic PCC is deployed); or decided by the SMF based on local policy
	Y. Centralized policy may simplify NG-RAN implementation.
	Disagree: RAN does not need CN to provide suggested number of UEs for multicast delivery. The decision should be based on radio condition

	Number of UEs receiving or interested in the MBS service
	SMF
	The statistics or predicted number of UEs receiving or interested in the MBS service in a cell or in the NG-RAN node.
Decided by the SMF based on the report from the AMF or  analytics information from the NWDAF.
	N. Can be counted locally in NG-RAN.
	Agree

	Delivery method information for an MBS session or QoS flow, e.g. whether PTP and/or PTM delivery mode are allowed
	PCF/SMF
	Only allowed delivery method can apply to the MBS Session or QoS flow.
Decided by the PCF based on e.g. service information from the AF and/or operator policy, and provided to the SMF (if dynamic PCC is deployed); or decided by the SMF based on local policy.
	Y. Service/operator specific requirements can be provided. 
	Agree. Good to give this option to operator. But wonder why operator want to disable PTM

	NG-RAN performance, e.g. congestion status, communication performance, based on the statistics or prediction by the CN
	NWDAF
	NG-RAN can decide the delivery mode based on NG-RAN preformance (and other information).
Generated by the NWDAF, e.g. based on the Network Performance analytics as defined in TS 23.288, and provide to the SMF and PCF.
	N. Can be measured locally in NG-RAN. (Prediction is unavailable.)
	Agree

	Suggested delivery mode based on NG-RAN performance
	PCF/SMF
	Recommended delivery mode (PTP or PTM) based on NG-RAN preformance.
Decided by the PCF based on e.g. local policy and analytics information, and provided to the SMF (if dynamic PCC is deployed); or decided by the SMF based on local policy
	N. Can be decided by NG-RAN.
	Agree

	Information of MBS services/groups subscribed by the UE, e.g. TMGI
	SMF
	Only allow the UE to join an MBS Session of the subscribed service(s)/group(s).
Decided by the SMF based on the MBS related subscription data from the UDM/UDR.
	Y. Related to whether PTM delivery method can be used for the UE.
	Agree, this information should be available at session starts up

	UE capabilities, e.g. whether the UE supports PTM delivery mode
	SMF
	The PTM delivery mode can be used only if the UE supports it.
Decided by the SMF, e.g. based on the UE MBS capability indicated in the NAS message.
	Y. Related to whether PTM delivery method can be used for the UE.
	Agee, this information should be available at session starts up



Proposal 2: Send a response to SA2 based on results from proposal 1
	
	
3		Conclusion

In the present contribution we make the following observations:
Observation 1: One of the questions from SA2’s LS (R3-205925, S2-2006044) is on whether the 5GC needs to send any MBS assistance information to RAN for PTP/PTM delivery method decision
Based on the discussion in the present contribution and the observations above we propose: 
Proposal 1: RAN3 to discuss which set of MBS information from table 6.18.1-1 TR 23.757 [1] (copy below with our suggested RAN3 response) is necessary from CN to allow gNB to decides on PTP or PTM
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