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1. Introduction
In RAN3#119 meeting, two R17 NR MBS leftover issues were raised [6]:
- Multicast activation result provision
- Data forwarding stop for mobility form MBS supporting node to non-supporting node
In this paper, we further discuss these two aspects and provide the corresponding solutions.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
[bookmark: OLE_LINK48][bookmark: OLE_LINK49][bookmark: OLE_LINK50]2.1 Provision of multicast activation result from NG-RAN node to 5GC
During Multicast Session Activation procedure, in case the gNB is not able to provide the service over radio, e.g. due to lack of resources, the gNB can fail the procedure by sending MULTICAST SESSION ACTIVATION FAILURE message to the CN with a proper cause.
But there are two scenarios in which the gNB is not able to report the failure of session activation:
· Scenario 1: the gNB is not able to continue proving the ongoing service, e.g. due to lack of resources
· Scenario 2: the session is newly established, but when the gNB gets the indication of session activated in the Distribution Setup Response, the RAN node is not able to provide the service due to e.g. lack of resources.
In these two scenarios, the gNB is not able to report such failure to the core network, considering that in such scenarios the shared NG-U resource and the MBS Context should be kept but the radio will not be allocated, and may be after a while when there are enough radio resources the gNB can start to provide the service over the radio. From our view, similar with the PDU Session Notify procedure, it is better for RAN3 to introduce a Multicast Session Resource Notify procedure to report the session activation status.
Proposal 1: Introduce a NGAP Class 2 Multicast Session Resource Notify procedure to report the multicast session activation status. 
2.2 Data forwarding stop during mobility form MBS supporting node to non-supporting node
The other leftover aspect is about data forwarding stop during mobility form MBS supporting node to non-supporting node, the following consensus were achieved in RAN3#116-e meeting:
 Data forwarding solution from supporting MBS node to non-supporting MBS node is to be continued in R18.
And at that time, there was a draft stage 2 CR to TS 38.300 in [4], which provided a solution as follows:
At path switch, the source NG-RAN node receives from the UPF via the unicast GTP-U tunnel of the associated PDU session, for each QoS flow an end marker packet containing the mapped QFI and a sequence number set to the sequence number of the first packet that the target NG-RAN node will receive for this QoS Flow. The source NG-RAN node stops to forward packets in relation to the sequence numbers received in these end marker packets and associated PDU session, and it forwards end marker to the target NG-RAN node via forwarding tunnel. After receiving this end marker from source NG-RAN node, the target NG-RAN node switches the transmission to fresh packets received over target NG-U.
From our view, this solution is a straight forward solution and supported by many companies during the discussion in [2].
Proposal 2: Solve the data forwarding stop issue during mobility form MBS supporting node to non-supporting node, by taking the solution provided in R3-224009.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
[bookmark: _Toc423020280]In this contribution, we discussed the two leftover issues of Rel-17 NR MBS, and would like to propose: 
Proposal 1: Introduce a NGAP Class 2 Multicast Session Resource Notify procedure to report the multicast session activation suspension or resumption. 
Proposal 2: Solve the data forwarding stop issue during mobility form MBS supporting node to non-supporting node, by taking the solution provided in R3-224009.
The corresponding specification changes of Proposal 1 is provided in section 5, Proposal 2 is provided in section 6.
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5. Change to TS 38.413 - Introduction of the Multicast Session Notify procedure
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In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):
//skip unchanged part
Table 8.1-2: Class 2 procedures
	Elementary Procedure
	Message

	Downlink RAN Configuration Transfer
	DOWNLINK RAN CONFIGURATION TRANSFER

	Downlink RAN Status Transfer
	DOWNLINK RAN STATUS TRANSFER

	Downlink NAS Transport
	DOWNLINK NAS TRANSPORT

	Error Indication
	ERROR INDICATION

	Uplink RAN Configuration Transfer
	UPLINK RAN CONFIGURATION TRANSFER

	Uplink RAN Status Transfer
	UPLINK RAN STATUS TRANSFER

	Handover Notification
	HANDOVER NOTIFY

	Initial UE Message
	INITIAL UE MESSAGE

	NAS Non Delivery Indication
	NAS NON DELIVERY INDICATION

	Paging
	PAGING

	PDU Session Resource Notify
	PDU SESSION RESOURCE NOTIFY

	Reroute NAS Request
	REROUTE NAS REQUEST

	UE Context Release Request
	UE CONTEXT RELEASE REQUEST

	Uplink NAS Transport
	UPLINK NAS TRANSPORT

	AMF Status Indication
	AMF STATUS INDICATION

	PWS Restart Indication
	PWS RESTART INDICATION

	PWS Failure Indication
	PWS FAILURE INDICATION

	Downlink UE Associated NRPPa Transport
	DOWNLINK UE ASSOCIATED NRPPA TRANSPORT

	Uplink UE Associated NRPPa Transport
	UPLINK UE ASSOCIATED NRPPA TRANSPORT

	Downlink Non UE Associated NRPPa Transport
	DOWNLINK NON UE ASSOCIATED NRPPA TRANSPORT

	Uplink Non UE Associated NRPPa Transport
	UPLINK NON UE ASSOCIATED NRPPA TRANSPORT

	Trace Start
	TRACE START

	Trace Failure Indication
	TRACE FAILURE INDICATION

	Deactivate Trace
	DEACTIVATE TRACE

	Cell Traffic Trace
	CELL TRAFFIC TRACE

	Location Reporting Control
	LOCATION REPORTING CONTROL

	Location Reporting Failure Indication
	LOCATION REPORTING FAILURE INDICATION

	Location Report
	LOCATION REPORT

	UE TNLA Binding Release
	UE TNLA BINDING RELEASE REQUEST

	UE Radio Capability Info Indication
	UE RADIO CAPABILITY INFO INDICATION

	RRC Inactive Transition Report
	RRC INACTIVE TRANSITION REPORT

	Overload Start
	OVERLOAD START

	Overload Stop
	OVERLOAD STOP

	Secondary RAT Data Usage Report
	SECONDARY RAT DATA USAGE REPORT

	Uplink RIM Information Transfer
	UPLINK RIM INFORMATION TRANSFER

	Downlink RIM Information Transfer
	DOWNLINK RIM INFORMATION TRANSFER

	Retrieve UE Information
	RETRIEVE UE INFORMATION

	UE Information Transfer
	UE INFORMATION TRANSFER

	RAN CP Relocation Indication
	RAN CP RELOCATION INDICATION

	Connection Establishment Indication
	CONNECTION ESTABLISHMENT INDICATION

	AMF CP Relocation Indication
	AMF CP RELOCATION INDICATION

	Handover Success
	HANDOVER SUCCESS

	Uplink RAN Early Status Transfer
	UPLINK RAN EARLY STATUS TRANSFER

	Downlink RAN Early Status Transfer
	DOWNLINK RAN EARLY STATUS TRANSFER

	Multicast Group Paging
	MULTICAST GROUP PAGING

	Broadcast Session Release Required
	BROADCAST SESSION RELEASE REQUIRED

	Multicast Session Resource Nofity
	MULTICAST SESSION RESOURCE NOTIFY



------Next Change------
8.18.x	Multicast Session Resource Notify
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The purpose of the Multicast Session Resource Notify procedure is to notify the session activation status for a given MBS session by the NG-RAN node. 
The procedure uses UE-associated signalling.
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Figure 8.18.x.2-1: Multicast Session Resource Notify
The NG-RAN node initiates the procedure by sending a MULTICAST SESSION RESOURCE NOTIFY message. 
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Void.
------Next Change------
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This message is sent by the NG-RAN node to the AMF to indicate multicast session activation status of a multicast session.
Direction: NG-RAN node  AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	MBS Session ID
	M
	
	9.3.1.206
	
	YES
	reject

	MBS Session Status
	M
	
	9.3.1.217
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore



------Next Change------
[bookmark: _GoBack]Asn.1 to be added
6. Change to TS 38.300 - Support of data forwarding stop during mobility from supporting to non-supporting node
[bookmark: _Toc130939030]16.10.5.3.3	Handover between Multicast-supporting cell and Multicast non-supporting cell
During an MBS multicast session, at mobility from an MBS-supporting cell to an MBS non-supporting cell, the target gNB sets up PDU Session Resources mapped to the MBS multicast Session. The 5GC infers from the absence of an "MBS-support" indication from gNB in the Path Switch Request message (Xn handover) or Handover Request Acknowledge message (NG handover) that MBS multicast data packets delivery has to be switched to 5GC individual MBS traffic delivery as specified in TS 23.247 [45]. If data forwarding is applied, the source gNB infers from the handover preparation response message that the target gNB does not support MBS and changes the QFI(s) in the forwarded packets to the associated PDU Session QFI(s) if respective mapping information is available. The source gNB may be aware that the target gNB is non-MBS supporting already before Handover Preparation. At path switch, the source NG-RAN node receives from the UPF via the unicast GTP-U tunnel of the associated PDU session, for each QoS flow an end marker packet containing the mapped QFI and a sequence number set to the sequence number of the first packet that the target NG-RAN node will receive for this QoS Flow. The source NG-RAN node stops to forward packets in relation to the sequence numbers received in these end marker packets and associated PDU session, and it forwards end marker to the target NG-RAN node via forwarding tunnel. After receiving this end marker from source NG-RAN node, the target NG-RAN node switches the transmission to fresh packets received over target NG-U.
For mobility from MBS non-supporting cell to MBS-supporting cell, the existing Xn/NG handover procedures apply. The 5GC infers from the presence of the "MBS-support" indicator from gNB in the Path Switch Request message (Xn handover) or in the Handover Request Acknowledge message (NG handover) that MBS multicast data packets delivery can be switched from 5GC Individual MBS traffic delivery to 5GC Shared MBS traffic delivery. After Xn handover, the SMF triggers switching MBS multicast data packets delivery from 5GC Individual to 5GC Shared MBS traffic delivery by providing MBS Session IDs joined by the UE to the target gNB by means of the PDU Session Resource Modification procedure. And for NG handover, the SMF provides the MBS Session IDs joined by the UE to the target gNB by means of NGAP Handover Request. Minimization of data loss and duplication avoidance may be applied by means of identical MBS QFI SNs received over the shared NG-U tunnel against those received over unicast NG-U tunnels or forwarding tunnels.
Mobility from a multicast-supporting cell to a multicast non-supporting cell can be achieved by switching the MRB to a DRB in the source gNB before a handover.
NOTE:	A UE may be handed over to a target gNB not supporting MBS without prior reconfiguration from MRB to the DRB in the source gNB. In this case, the AS configuration may not be comprehended by the target gNB causing full configuration.
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