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1. Introduction
SA2 sent an LS to RAN in S2-2006044 LS on RAN impact of FS_5MBS Study [1] to inform several SA2 interim agreements and ask RAN the potential RAN impacts of some issues.
The SA2 interim agreements are:
SA2 would like to kindly inform RAN2 and RAN3 the following interim agreements in SA2:
-	SA2 will develop means to provide QoS requirements for an MBS Session to RAN nodes.
· SA2 agrees that for N3 transport of the shared delivery method of MBS data, GTP-U tunnelling using a transport layer IP multicast method and shared N3 (GTP-U) Point-to-Point tunnel shall be supported from MB-UPF to NG-RAN nodes. This tunnel can use either IP multicast transport (NG-RAN sends IGMP/MLD Join/Leave to a multicast router) or point-to-point unidirectional N3 tunnels from MB-UPF to NG-RAN nodes. For unicast transport there shall be 1-1 mapping between MBS Session and GTP-U tunnel towards a RAN node, and for multicast transport there shall be 1-1 mapping between MBS Session and the GTP-U tunnel.
-	SA2 agreed that the UE shall be able to receive on-going data of a multicast MBS session while in CM-CONNECTED state.
-	Based on SA plenary decisions, Key Issue #5 ("Support of Broadcast TV Video and Radio communication services") is out of scope of Rel-17.




In this paper, we will discuss the potential impacts of the questions from SA2 on RAN2. 
2. Discussion
2.1. Issues on CM-IDLE/CM-CONNECTED state transitions for multicast
In the LS [1], 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 a 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.
· First, these questions are about the multicast solution defined in SA2, for which a multicast MBS session is defined for a multicast service and the UE interested in the multicast service should join the multicast MBS session in CN. For a and b, as discussed in [2], the multicast solution is used to provide high QoS support to some multicast services with high QoS requirements. The application layer multicast services with low QoS requirements can apply the broadcast solution based on network’s policy and is seen by 3GPP as broadcast services.
Table 1 Solutions and the corresponding Applicable Services
	
	Characteristics 
	Applicable Service 

	Broadcast solution (including broadcast session in CN and broadcast procedure defined in CN and RAN)
	· Support Connected, Inactive and Idle state reception
· Cell-based delivery
· No joining procedure in CN (for application layer multicast service, the joining procedure may happen in the application layer)
	· Broadcast service 
· Multicast service (in application layer) with low QoS requirements

	Multicast solution (including multicast session in CN and multicast procedure defined in CN and RAN)
	· Support RRC Connected state reception only
· UE group-based delivery
· Joining procedure required in CN
· HARQ feedback and retransmission
· Mobility enhancements
	· Multicast service with high QoS requirements



For the multicast service with relatively high QoS requirements, to guarantee the end-to-end service quality, the network shall keep the UE in RRC_CONNECTED mode to minimise the data loss and error rate, maintain flow bit rate, and reduce the service interruption occurrences and duration, etc. The network may configure HARQ or higher layers feedback to enhance the reliability, schedule particular resources to satisfy the required transmission flow bit rate, control the switch between the PTM and PTP mode, and etc.. For the multicast service with relatively low QoS requirements, the network may be able to maintain the service quality without requiring the UE to stay in connected state and the broadcast solution, which can support reception in RRC connected/inactive/idle, can be used. 
In this way, the multicast solution defined in RAN and SA2 in Rel-17 can be focused on RRC_CONNECTED mode and aimed to provide high QoS support. 
[bookmark: _Ref53685225][bookmark: _Ref54100557]Proposal 1. RAN2 replies to SA2 that for the multicast solution in Rel-17, the UE has to receive data in RRC_CONNECTED state.
· For c, as discussed in [2], when there is no data for the multicast MBS session, the simplest way would be that the CN can keep the multicast session, and the overhead for keeping the multicast session should be acceptable. Accordingly, RAN can keep the UE who are associated with the MBS session in RRC_CONNECTED or in RRC_INACTIVE to save power when there is no data (which is similar to legacy inactive). The legacy RAN based paging can be applied for the inactive UEs when there is data coming to the multicast session again. 
[bookmark: _Ref54117994]Proposal 2. As a baseline, the UE can transition to RRC_INACTIVE when no multicast data is transmitted as long as the multicast MBS session is established. 
· For d, as discussed in [2], if only RRC_CONNECTED and RRC_INACTIVE (both are CM_CONNECTED) are supported for multicast MBS session, only the legacy RAN paging is needed for inactive UEs when the data of the multicast MBS session are coming and ready to be delivered. If RRC_IDLE is supported, there are two main possibilities discussed in RAN2 for the service notification: 
· Use CN based paging;
· Reuse SC-MCCH-like notification mechanism. 
[bookmark: _Ref54117996]Proposal 3. As a baseline, RAN may trigger RRC_INACTIVE UEs by RAN based paging to establish RRC connection and resume multicast reception. 
· For e and f, activation/deactivation of a MBS session is mostly an SA2 issue, and the impacts to RAN is related to the RAN behaviors when the multicast session is deactivated. If RAN keeps the UE in RRC_CONNECTED or RRC_INACTIVE, i.e. CM_CONNECTED, there seems no additional issue in RAN and the legacy RAN procedure can be reused. If RAN releases the UE to RRC idle state when there is no data, there would be problems to be addressed if the UE reselected to another cell, e.g. how to notify the UE when the multicast session is activated again. As the multicast MBS session is still established even if it is deactivated, so the UE should be kept in RRC_CONNECTED or RRC_INACTIVE (i.e. CM_CONNECTED) as the baseline
[bookmark: _Ref54117997]Proposal 4. It is up to SA2 whether to support activation/deactivation for a multicast MBS session. RAN2 assumes that the UE should be kept in RRC_CONNECTED or RRC_INACTIVE but cannot is allowed to be released to RRC_IDLE when the Multicast MBS session is established but deactivated.
2.2. Other Issues 
Regarding Handover issues mentioned in the LS,
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.
RAN2 had some discussion on handover in the email discussion, and there is a clear majority who prefer to adopt data forwarding to minimize the data loss during mobility. The issues for local MBS session is out of RAN2 scope. 
Proposal 5. Data forwarding can be adopted to minimize the data loss during mobility. The support of local MBS service is out of RAN2 scope.
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.
In RAN#89e, RAN plenary has discussed this issue and has concluded that the NR-based broadcast is within the scope of RAN WI for NR MBS in Rel-17, and RAN2 will work on that in Rel-17.
Proposal 6. Reply to SA2 that RAN plenary has concluded that the NR-based broadcast is within the scope of RAN WI for NR MBS in Rel-17 and RAN2 will work on broadcast solutions.
4. Some solution suggests the 5GC sends MBS assistance information to RAN for PTP/PTM delivery method decision and switching.
RAN2 would like to clarify that RAN2 is currently discussing the solution for PTP/PTM switch and will further coordinate with SA2 if any assistance information from 5GC is needed.
Proposal 7. Reply to SA2 that RAN2 is currently discussing the solution for PTP/PTM switch and will further coordinate with SA2 if any assistance information from 5GC is needed.
3. Conclusion
Based on the above discussion, we propose to reply to SA2 with the following: 
Proposal 1. RAN2 replies to SA2 that for the multicast solution in Rel-17, the UE has to receive data in RRC_CONNECTED state. .
Proposal 2. As a baseline, the UE can transition to RRC_INACTIVE when no multicast data is transmitted as long as the multicast MBS session is established. 
[bookmark: _GoBack]Proposal 3. As a baseline, RAN may trigger RRC_INACTIVE UEs by RAN based paging to establish RRC connection and resume multicast reception. 
Proposal 4. It is up to SA2 whether to support activation/deactivation for a multicast MBS session. RAN2 assumes that the UE should be kept in RRC_CONNECTED or RRC_INACTIVE but cannot is allowed to be released to RRC_IDLE when the Multicast MBS session is established but deactivated.
Proposal 5. Data forwarding can be adopted to minimize the data loss during mobility. The support of local MBS service is out of RAN2 scope.
Proposal 6. Reply to SA2 that RAN plenary has concluded that the NR-based broadcast is within the scope of RAN WI for NR MBS in Rel-17, and RAN2 will work on broadcast solutions.
Proposal 7. Reply to SA2 that RAN2 is currently discussing the solution for PTP/PTM switch and will further coordinate with SA2 if any assistance information from 5GC is needed.
The draft reply LS has been prepared in [3].
Reference 
[1] S2-2006044, LS on RAN impact of FS_5MBS Study, SA2 # 140 e-meeting.
[2] R2-2009342, RRC states for MBS reception and IDLE UE support for NR MBS, RAN2#112 E-meeting, Huawei, HiSilicon.
[3] R2-2009336, Draft reply LS to SA2 on RAN impact of FS_5MBS Study, RAN2#112 E-meeting, Huawei, HiSilicon. 
5
