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1. Introduction
About Local MBS Service, until RAN3#114-e meeting, the following agreements were achieved:
	A list of cell IDs and/or tracking area IDs may be included in the NGAP MBS session source related signaling to indicate MBS service area information for local multicast session and local broadcast session.
Area session ID may be included in the NGAP MBS session resource related signaling to indicate MBS service area information for local dependent multicast session(s) (FFS for local dependent broadcast session).
If an MBS Session Resource within a gNB serves multiple MBS service areas, the same NG MBS Session Resource context may be associated with multiple NG-U resources.
WA: A list of IDs (e.g. SAI) may be used for identifying MBS service area of a broadcast session, pending to RAN2 agreement.
The basic principle for Xn-based handover of UEs receiving multicast service available within a limited area: 
· (1) The Source gNB provides the MBS service area information (e.g. cell list or tracking area list) to target gNB in Handover Request message as a part of MBS session related information. or, alternatively (2) the source gNB may deduce that the target not in the MBS service area anymore and not provide MBS session related information at all.
· for (1), The target gNB may perform MBS session admission control according to the MBS service area information. 
· for (1), If the UE is no longer in the MBS service area in the target gNB, the target gNB does not establish the MBS session.
For delivery of location dependent contents of a broadcast session, Area session ID related information is included in the NGAP broadcast session resource setup procedure to indicate MBS service area information.
For delivery of location dependent contents of a broadcast session, per Area Session ID NG-U tunnels are established.
To support provision of multicast content within a limited area during handover, for each active MBS multicast Session, Service Area Information may be provided to the target gNB within handover related signalling. 


In this contribution, we further analyse the aspects on Local MBS Service.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
With the descriptions of section 6.2 in latest version of TS 23.247, the two types of local MBS service has been updated and clarified that the ones for local MBS service, and the ones for location dependent MBS service. In this contribution, we discuss the both types of local MBS service for multicast.
For multicast service, the MBS information could be provided from SMF to NG-RAN by PDU Session Management procedures. And NG-RAN could trigger shared NG-U establishment procedure afterwards. 

It was agreed in last meeting that for location dependent Multicast MBS service, the MBS Distribution Setup/Release procedure is used to setup/release the NG-U tunnel for an area Session. Therefore for Local multicast service, we need to discuss how to provide service area info.
2.1 How to provide service area info
According to SA2 TS 23.247, for location dependent multicast service, the service area information can be provided to NG-RAN node as follow:
	The SMF requests the AMF to transfer an N2 message to the RAN node using the Nsmf_PDUSession_UpdateSMContext response, to provide the NG-RAN with multicast session information which additionally includes the Area Session ID and MBS service area associated with the cell where UE camps.
-	If the NG-RAN node supports MBS, the NG-RAN uses the received MBS Session ID and Area Session ID to determine the local multicast session context and whether the user plane for the local multicast session is already established. If the target RAN determines the shared delivery is not established for the MBS session ID and area session ID, the target NG-RAN initiates the shared delivery establishment as specified in clause 7.2.1.4. The MB-SMF provides MBS service area information (Area session ID(s), MBS service area(s)) associated with the same MBS session to NG-RAN in the shared delivery establishment response. 
[bookmark: _Hlk87978866]Editor´s note: It is FFS whether the MB-SMF provides only the service areas associated with the target RAN node or all service areas associated with the MBS session in the shared delivery establishment response message.


For multicast service available within a limited area, in SA2 TS 23.247, there are the follow descriptions.
	-	In step 5, the SMF checks whether the UE is inside or outside the MBS service area.
-	If the SMF detects that the UE is inside the MBS service area, the SMF continues the process of multicast session join as specified in clause 7.2.1.3 with the following additions:
-	The SMF sends the UE a PDU Session Modification Command indicating a Join Accept as a response to the Join Request. The Joint Accept includes the MBS service area (i.e. Cell ID list or TAI list).
-	The multicast session information sent by the SMF to the NG-RAN includes the MBS service area (i.e. Cell ID list or TAI list).


With these descriptions and considering of existing RAN3 agreement, for both the location-dependent multicast service and limited area local multicast service, the MBS service area related information will be provided from SMF to the NG-RAN node via the SMF containers, i.e. the PDU Session Resource Setup Request Transfer IE and PDU Session Resource Modify Request Transfer IE.
Proposal 1: MBS service area information associated with the cell where UE camps should be provided from SMF to RAN via the NGAP: PDU Session Resource Setup Request Transfer IE and PDU Session Resource Modify Request Transfer IE.
As the green highlight word in the above description, MBS service area information(s) associated with the same MBS session should be provided in NGAP: Multicast Distribution Setup Response message. And it could be used by the NG-RAN node at least during the intra-NG-RAN node mobility.
Proposal 2: For location dependent multicast service, the MBS service area information(s) associated with the same MBS session should be provided in the newly introduced NGAP: DISTRIBUTION SETUP RESPONSE message.
2.2 Support of mobility of local multicast
2.3.1 Mobility of Limited Area local multicast service 
In the section 7.2.4.3.3 of TS 23.247, the following description about Handover procedure with limited area MBS session is provided:
	The Handover procedure for the UE is performed as defined in clause 7.2.3 with the following additions:
-	If the UE is camping at the Source RAN node and receiving multicast data corresponding to the MBS Session ID via the 5GC Shared MBS traffic delivery before the Handover, for Xn based handover in clause 7.2.3.2, the Source RAN node includes MBS Session ID and MBS service area to the Target RAN node during Handover Preparation phase. For N2 based handover in clause 7.2.3.3, this step corresponds to Handover Request and Handover Required message, respectively.
NOTE:	During the Xn or N2 handover procedures, if the target RAN node does not support MBS, the associated QoS flow is established at the Target RAN side regardless whether the UE is still in the MBS service area.
-	If the UE is camping at the Source RAN node and receiving multicast data corresponding to the MBS Session ID via the 5GC individual MBS traffic delivery before the Handover, for the N2 Handover in clause 7.2.3.4, the SMF includes MBS session area information (MBS Session ID and MBS service area) in N2 SM information to the Target RAN node in Handover request.
-	If the Target RAN node support MBS, it determines whether to establish the resources for multicast distribution for MBS Session ID, based on the received MBS Session ID provided by the source RAN (if source RAN support MBS) or SMF (if source RAN not support MBS), and location of the UE. If UE is not in the in the MBS service area provided by the source RAN (if source RAN support MBS) or SMF (if source RAN not support MBS), the Target RAN does not allocate RAN resources for the multicast MBS Session to the UE.
-	If the target RAN node support MBS, when it determines that the UE is in the location area and that the shared delivery is not established for the multicast session ID, the target NG-RAN initiates the shared delivery establishment as specified in clause 7.2.1.4.


· Xn handover procedure
The following agreement was made during last RAN3 meeting:
To support provision of multicast content within a limited area during handover, for each active MBS multicast Session, Service Area Information may be provided to the target gNB within handover related signalling. FFS on the impact on handover related signalling.
This RAN3 agreement is aligned with SA2 current descriptions, the Source gNB will provide the MBS service area information to target gNB in HANDOVER REQUEST message in a per MBS Session granularity, via PDU Session Resources To Be Setup List IE.
Proposal 3: To support Xn handover of the limited area multicast service, the MBS Session ID and the MBS Service Area information should be provided to the target gNB in the XnAP： PDU Session Resources To Be Setup List IE within the XnAP: HANDOVER REQUEST message.
· NG handover procedure
For the N2 handover procedure, the Source RAN node includes MBS Session ID and MBS service area to the Target RAN node via HANDOVER REQUIRED and HANDOVER REQUEST messages, to be more precise, the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE.
Proposal 4: To support NG handover of the limited area multicast service, MBS Session ID and MBS Service Area information should be provided in the NGAP: Source NG-RAN Node to Target NG-RAN Node Transparent Container IE, to be carried via the NGAP: HANDOVER REQUEST and HANDOVER REQUIRED messages.
2.3.2 Mobility of location-dependent multicast service
In the last RAN3 meeting, most of company prefer to have further study on handover procedure for multicast service with the location-dependent content. In the section 7.2.4.2.3 of TS 23.247, the following description about Handover procedure for multicast service with location-dependent content is provided:
	for the Xn Handover:
-	The Source RAN node includes MBS Session ID, Area Session ID and MBS service area where the UE resides to the Target RAN node.

	for the N2 Handover:
-	The source RAN node includes MBS session area information (MBS Session ID, Area Session ID and MBS service area where the UE resides) to the Target RAN node in Handover Required message.
-	The SMF forwards the RAN container information and may also include MBS session area information (MBS Session ID, Area Session ID and MBS service area) to the Target RAN in Handover request.
NOTE 2:	The SMF cannot determine the UE location and a possible new service area at this stage.

	-	When the AMF receives the User Location Information from target RAN node via the Path Switch Request message or Handover Notify message, the AMF provide it to the SMF. When the SMF get the User Location Information, the SMF checks the MBS service area of the UE camping cell by comparing the User Location Information received from AMF with the MBS service areas received from the MB-SMF. The SMF uses the determined service area and user location as follows:
-	If the UE has moved to another MBS service area of the MBS session:
-	If the target NG-RAN node support MBS and RAN resource has not been allocated, the SMF provides the MBS session information related to the new Area session ID to NG-RAN. For Xn handover, the SMF uses the Path Switch reply message. For N2 handover, the SMF updates the PDU session after the completion of the handover procedure. Per the received the MBS session information, the 5GC shared delivery is established.
…
-	If the UE has moved out of all the MBS service areas of the MBS session:
-	If the target NG-RAN node does not support MBS, the SMF deletes the associated QoS flow from NG-RAN and UPF after the completion of the handover.
-	Per operator's policy (e.g. when a local configured timer expires since the UE left the whole MBS service area), the SMF may remove the UE from the MBS session as defined in clause 7.2.4.2.8.


· Xn handover procedure
According to the description of SA2, MBS Session ID, Area Session ID and MBS service area where the UE resides should be sent in XnAP: HANDOVER REQUEST message from the source NG-RAN to the target NG-RAN. 
Upon the target NG-RAN received the message, if the UE is still in the provided MBS service area, the target NG-RAN can determine whether to establish the resources for multicast distribution and whether need to perform data forwarding.
Proposal 5: To support Xn handover of the location-dependent multicast service, the list of MBS Session ID and corresponding (Area session ID+ MBS Service Area information) where the UE resides should be included in the PDU Session Resources To Be Setup List IE within the XnAP: HANDOVER REQUEST message.
If the UE is out of the original MBS service area, upon receiving the latest User Location Information from the target NG-RAN node via PATH SWITCH REQUEST message, the SMF will provide the MBS Session information related to the new Area Session ID to the Target NG-RAN node via the Path Switch Request Acknowledge Transfer IE within PATH SWITCH REQUEST ACKNOWLEDGE message.
Proposal 6: To support Xn handover of the location-dependent multicast service, the SMF provides the MBS Session information related to the new Area Session ID to the Target NG-RAN node via the Path Switch Request Acknowledge Transfer IE within PATH SWITCH REQUEST ACKNOWLEDGE message.
· NG handover procedure
For NG handover, the source RAN node includes MBS session area information (MBS Session ID, Area Session ID and MBS service area where the UE resides) to the Target RAN node in Handover Required message, to be more precise, the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE.
Proposal 7: To support NG Handover, the source RAN node includes MBS session area information (MBS Session ID, Area Session ID and MBS service area where the UE resides) to the Target RAN node via the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE, to be carried via the NGAP: HANDOVER REQUEST and HANDOVER REQUIRED messages.
Upon receiving the User Location Information via Handover Notify procedure, the SMF updates the PDU session after the completion of the handover procedure, i.e. PDU Session Modify procedure is used.
3. Proposals
[bookmark: _Toc423020280]In this contribution, we analyses how to support Local MBS Service and Location dependent MBS service, and get the following proposals:
To provide Service Area info:
· Proposal 1: MBS service area information associated with the cell where UE camps should be provided from SMF to RAN via the NGAP: PDU Session Resource Setup Request Transfer IE and PDU Session Resource Modify Request Transfer IE.
· Proposal 2: For location dependent multicast service, the MBS service area information(s) associated with the same MBS session should be provided in the newly introduced NGAP: DISTRIBUTION SETUP RESPONSE message.
To Support Mobility:
· Proposal 3: To support Xn handover of the limited area multicast service, the MBS Session ID and the MBS Service Area information should be provided to the target gNB in the XnAP： PDU Session Resources To Be Setup List IE within the XnAP: HANDOVER REQUEST message.
· Proposal 4: To support NG handover of the limited area multicast service, MBS Session ID and MBS Service Area information should be provided in the NGAP: Source NG-RAN Node to Target NG-RAN Node Transparent Container IE, to be carried via the NGAP: HANDOVER REQUEST and HANDOVER REQUIRED messages.
· Proposal 5: To support Xn handover of the location-dependent multicast service, the list of MBS Session ID and corresponding (Area session ID+ MBS Service Area information) where the UE resides should be included in the PDU Session Resources To Be Setup List IE within the XnAP: HANDOVER REQUEST message.
· Proposal 6: To support Xn handover of the location-dependent multicast service, the SMF provides the MBS Session information related to the new Area Session ID to the Target NG-RAN node via the Path Switch Request Acknowledge Transfer IE within PATH SWITCH REQUEST ACKNOWLEDGE message.
· Proposal 7: To support NG Handover, the source RAN node includes MBS session area information (MBS Session ID, Area Session ID and MBS service area where the UE resides) to the Target RAN node via the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE, to be carried via the NGAP: HANDOVER REQUEST and HANDOVER REQUIRED messages.
The corresponding TPs to TS38.300 BL CR is provided in section 5.
4. Reference
[bookmark: _GoBack][1] R3-220695 (TP to TS 38.413 BL CR) MBS information in PDU Session Management procedures
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5. Text Proposal to BL CR of TS 38.300
The First Change
16.x.5	Mobility
Editor’s Note: Mobility aspects to be covered here.
16.x.5.1	General
Mobility principles builds on existing functionality including functions described in section 9.2. 
16.x.5.2	Multicast Mobility from MBS supporting cell to MBS supporting cell
During handover preparation phase, the source NG-RAN node transfers to the target NG-RAN node in the UE context information about the MBS sessions the UE has joined. For each Multicast session with ongoing user data transmission for which no MBS Session Resources exist at the target NG-RAN node, the target NG-RAN node triggers the setup of MBS user plane resources towards the 5GC. Which procedures to use is FFS.     
During handover execution, the MBS configuration decided at target NG-RAN node is sent to the UE via the source NG-RAN node within an RRC container (FFS) as specified in TS 38.331 [12].  
For the multicast service available within a limited area, the MBS Session ID, the MBS service area information will be provided from the source NG-RAN node to the target NG-RAN node, and thenthe target NG-RAN node will determine whether to establish the resources for multicast distribution for the indicated MBS service or not. The details are specified in TS 23.247 [x]
For the multicast service with the location-dependent content, the MBS Session ID, the Area Session ID and the MBS service area where the UE resides will be provided from the source NG-RAN node to the target NG-RAN node. If the UE moves out of the original MBS service area, the SMF will provide the MBS Session information related to the new Area Session ID to the Target NG-RAN node. The target NG-RAN node will determine whether to establish the resources for multicast distribution for the indicated MBS service or not. The details are specified in TS 23.247 [x]
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