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1
Introduction

Multicast Session control at UE mobility requires additions to mobility procedures in NG and Xn application protocols.

For MBS Session Resource control, we may look into the possibility identified at RAN3#109e, that RAN may (need to) request MBS Session Resource UP establishment. This may become necessary if the UE that has joined a multicast MBS Session and currently receive MBS user data, is the first UE to enter the service area of a neighbouring gNB.

Aspects of UE Context handling for local multicast MBS Services are discussed in R3-206385.

NOTE:
Agenda Item 22.3 concerns mobility in RRC_CONNECTED. Therefore only handover related signalling is discussed. Support of RRC_INACTIVE will need to wait for results from RAN1/RAN2 discussions. UE Context retrieval due to Radio Link Failure might be looked at later-on.
2
Discussion

2.1
Aspects for UE associated signalling

UE associated signalling for XnAP and NGAP Handover signalling contain functions to transfer the UE Context containing PDU Sessions Resource information.

As agreed in RAN3#109, the UE Context will contain MBS session context information for multicast MBS sessions the UE has already joined.

As discussed in R3-206385 [Session Control], there are two possibilities to include MBS Session related information into the UE context: either within a separate list of MBS Sessions or integrated in the existing PDU Session List. These two possibilities stem mainly from the requirement to also support mobility towards and provision of MBS Session data within gNBs not supporting MBS.

The approach for MBS Session content in the UE Context will have to be aligned between NGAP and XnAP. Aspects for E1/F1 will have to be looked at separately.

Proposal 1:
The way how the UE Context data in the XnAP and NGAP protocols are extended for support multicast MBS session control should be aligned.

2.2
UE mobility aspects for MBS Session Resource control signalling - Xn based mobility
We have discussed the possibility that a UE which has joined a certain multicast MBS Session is the first UE to moves to a gNB with that MBS session in the contained in the UE context.

There are two cases to be looked at:

a)
User data transmission is not yet ongoing for that MBS session:
The 5GC would not yet have knowledge of a UE in CM-CONNECTED being served by the (target) gNB, therefore, before the UE context is transferred to the (target) gNB, the 5GC would not initiate the setup of MBS Session Resources at the starte of MBS user data transmission.
After the UE context has been transferred to the (target) gNB, i.e. after Path Switch, when the UE associated signalling connection has been moved to the (target) gNB, the 5GC would have sufficient information to update the distribution tree including the (target) gNB. Likewise, if the UE was the last to leave the (source) gNB, the 5GC would have equivalent information for gNBs not being part (anymore) of the distribution tree.
b)
User data transmission is already ongoing for that MBS Session
All aspects of a) apply for b) as well. The 5GC could start providing MBS user data to the (target) gNB only after Path Switch. However, this might not result in the best possible performance w.r.t. service perception. 

b1) Given the expected mobility behaviour of the UE, the (source) gNB could be interested to establish the MBS Session Resources well in advance to the actual handover. In intra-gNB mobility, this could be probably an implementation specific option. In inter-gNB mobility, this would probably also require the source gNB to be informed in advance (on request, or event-triggered) if a gNB already receives user data for the MBS Session from the 5GC.

b2) If the (source) gNB is aware of the UE being the first UE to enter the (target) gNB, it could configure CHO and therefore create the possibility for the handover to not take place immediately.

b3) MBS user data could be forwarded to the (target) gNB as long as MBS user data arrives from the 5GC directly and the forwarding would need to stop at UE Context Release.
b4) The (target) gNB could request the 5GC to establish the MBS Session Resources in timely manner so that handover will take place after MBS Session Resource setup, as depicted in Figure 1 below.
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Figure 1: (target) gNB initiated MBS Session Resource Setup during NG based mobility.

Observation 1:
Irrespective of whether there is an ongoing MBS user data transmission for a multicast session, latest at Path Switch, the distribution tree will be updated.

Observation 2:
If setup of MBS Session Resources on NG-U after Path Switch is deemed to create unacceptable service interruption, as identified already at RAN3#109e, the target gNB could request the 5GC to establish MBS Session Resources for that MBS Session. In addition, CHO may provide a means to setup MBS Session Resources well in advance to the actual handover.

Observation 3:
Other options like data forwarding are possible and require data forwarding to stop at UE Context Release.

Proposal 2:
Agree to specify a class 2 NG-RAN Initiated MBS Session Resource Setup procedure.
2.2
UE mobility aspects for MBS Session Resource control signalling - NG based mobility

For NG based mobility, we do expect the same issues to be dealt with as for Xn based HO.

There are two possibilities to deal with the case that the target gNB has not yet established MBS Sessions Resources for a certain multicast MBS Session:

a)
The 5GC has knowledge about the target gNB’s capabilities and establishes MBS Session Resources in parallel to the Handover Resource Allocation procedure

b)
The AMF would like the target gNB to trigger the establishment of MBS Session Resources, either, because it prefers a unified way with Xn based handover or it would like the target gNB to combine admission control for UE dedicated resources with MBS Session Resources.

The figure below shows possibility b):
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Figure 2: (target) gNB initiated MBS Session Resource Setup during NG based mobility.

Observation 4:
No further specifics identified for NG based handover (apart from MBS Session data handling in the UE context).

2.3
Applicability of SN Status Transfer and Data forwarding for Handover with multicast MBS Sessions

In R3-206390 we discuss the principle that for handover during ongoing user data transmission at the target gNB for a MBS Session joined by the UE, no data forwarding is necessary: assuming a central PDCP entity serving more than one gNB even PDCP SN continuity can be guaranteed, given a sufficiently large buffer at the target gNB even individual retransmission of lost packets can be achieved.

SN Status Transfer would be only applicable for unicast PDU Sessions. PDCP PDU retransmission will be trigger by a PDCP Status Report sent by the UE at the target side.

If nevertheless deployments wish to apply data forwarding, a unicast forwarding tunnel would need to be established to forward PDCP SDUs to the target gNB. 

Data forwarding would be stopped by the source gNB inserting a GTP-U end marker upon UE Context Release.

Observation 5:
If we regard non applicability of data forwarding and SN Status Transfer for MBS Sessions, no further analysis is needed. If nevertheless deployments wish to apply data forwarding, unicast forwarding tunnel would need to be established.
3
Conclusion and Proposals
We have discussed session control for Xn and NG based mobility between MBS supporting nodes and have observed the following:
Observation 1:
Irrespective of whether there is an ongoing MBS user data transmission for a multicast session, latest at Path Switch, the distribution tree will be updated.

Observation 2:
If setup of MBS Session Resources on NG-U after Path Switch is deemed to create unacceptable service interruption, as identified already at RAN3#109e, the target gNB could request the 5GC to establish MBS Session Resources for that MBS Session. In addition, CHO may provide a means to setup MBS Session Resources well in advance to the actual handover.

Observation 3:
Other options like data forwarding are possible and require data forwarding to stop at UE Context Release.

Observation 4:
No further specifics identified for NG based handover (apart from MBS Session data handling in the UE context).

Observation 5:
If we regard non applicability of data forwarding and SN Status Transfer for MBS Sessions, no further analysis is needed. If nevertheless deployments wish to apply data forwarding, unicast forwarding tunnel would need to be established.
We propose the following:

Proposal 1:
The way how the UE Context data in the XnAP and NGAP protocols are extended for support multicast MBS session control should be aligned.

Proposal 2:
Agree to specify a class 2 NG-RAN Initiated MBS Session Resource Setup procedure and use the TP provided in Annex A as baseline for further discussions.
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<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>

8.1
List of NGAP Elementary Procedures

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):

Table 8.1-1: Class 1 procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	AMF Configuration Update
	AMF CONFIGURATION UPDATE
	AMF CONFIGURATION UPDATE ACKNOWLEDGE
	AMF CONFIGURATION UPDATE FAILURE

	RAN Configuration Update
	RAN CONFIGURATION UPDATE
	RAN CONFIGURATION UPDATE ACKNOWLEDGE
	RAN CONFIGURATION UPDATE FAILURE

	Handover Cancellation
	HANDOVER CANCEL
	HANDOVER CANCEL ACKNOWLEDGE
	

	Handover Preparation
	HANDOVER REQUIRED
	HANDOVER COMMAND
	HANDOVER PREPARATION FAILURE

	Handover Resource Allocation
	HANDOVER REQUEST
	HANDOVER REQUEST ACKNOWLEDGE
	HANDOVER FAILURE

	Initial Context Setup
	INITIAL CONTEXT SETUP REQUEST
	INITIAL CONTEXT SETUP RESPONSE
	INITIAL CONTEXT SETUP FAILURE

	NG Reset
	NG RESET
	NG RESET ACKNOWLEDGE
	

	NG Setup
	NG SETUP REQUEST
	NG SETUP RESPONSE
	NG SETUP FAILURE

	Path Switch Request
	PATH SWITCH REQUEST
	PATH SWITCH REQUEST ACKNOWLEDGE
	PATH SWITCH REQUEST FAILURE

	PDU Session Resource Modify
	PDU SESSION RESOURCE MODIFY REQUEST
	PDU SESSION RESOURCE MODIFY RESPONSE
	

	PDU Session Resource Modify Indication
	PDU SESSION RESOURCE MODIFY INDICATION
	PDU SESSION RESOURCE MODIFY CONFIRM
	

	PDU Session Resource Release
	PDU SESSION RESOURCE RELEASE COMMAND
	PDU SESSION RESOURCE RELEASE RESPONSE
	

	PDU Session Resource Setup
	PDU SESSION RESOURCE SETUP REQUEST
	PDU SESSION RESOURCE SETUP RESPONSE
	

	UE Context Modification
	UE CONTEXT MODIFICATION REQUEST
	UE CONTEXT MODIFICATION RESPONSE
	UE CONTEXT MODIFICATION FAILURE

	UE Context Release
	UE CONTEXT RELEASE COMMAND
	UE CONTEXT RELEASE COMPLETE
	

	Write-Replace Warning 
	WRITE-REPLACE WARNING REQUEST
	WRITE-REPLACE WARNING RESPONSE
	

	PWS Cancel
	PWS CANCEL REQUEST
	PWS CANCEL RESPONSE
	

	UE Radio Capability Check
	UE RADIO CAPABILITY CHECK REQUEST
	UE RADIO CAPABILITY CHECK RESPONSE
	

	UE Context Suspend
	UE CONTEXT SUSPEND REQUEST
	UE CONTEXT SUSPEND RESPONSE
	UE CONTEXT SUSPEND FAILURE

	UE Context Resume
	UE CONTEXT RESUME REQUEST
	UE CONTEXT RESUME RESPONSE
	UE CONTEXT RESUME FAILURE

	UE Radio Capability ID Mapping
	UE RADIO CAPABILITY ID MAPPING REQUEST
	UE RADIO CAPABILITY ID MAPPING RESPONSE
	


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

	NG-RAN Initiated MBS Session Resource Setup
	MBS SESSION RESOURCE SETUP REQUIRED


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

8.x.y
NG-RAN Initiated MBS Session Resource Setup
8.2.y.1
General

The purpose of the NG-RAN Initiated MBS Session Resource Setup procedure is to initiate the establishment of  MBS Session Resources in the NG-RAN node.

8.2.y.2
Successful Operation
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Figure 8.x.y.2-1: MBS Session Resource Setup: successful operation

The AMF initiates the procedure by sending an MBS SESSION RESOURCE SETUP REQUIRED message to the NG-RAN node.
Interaction with the MBS Session Resource Setup procedure

Upon receptions of the MBS SESSION RESOURCE SETUP REQUIRED message, the AMF shall trigger the MBS Session Resource Setup procedure.
Editor’s Note: It is FFS whether the MBS SESSION RESOURCE SETUP REQUIRED message may contain information about more than one MBS Session.
Editor’s Note: further procedure text is FFS.
8.x.y.3
Unsuccessful Operation

The unsuccessful operation is specified in the successful operation section.

8.x.y.4
Abnormal Conditions

Void.
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