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1. Introduction
About Local MBS Service, until RAN3#113-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.


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 broadcast and multicast, separately.
2.1 Local Broadcast services
Based on the TS 23.247, for both Local broadcast service and location-dependent broadcast service, MBS service area will be provided from SMF to NG-RAN node via MBS Session Start/Modify procedures. 
For location dependent broadcast service, the content data is different between different MBS service areas, therefore the MBS Session ID is used together with a different Area Session ID for each MBS service area. UEs in different service areas will receive different MBS content data for the same MBS session, while UEs are only aware of the MBS Session ID. Therefore the shared NG-U tunnel should be established per service area in order to deliver the different content data for the same MBS session.
Proposal 1: For location dependent broadcast service, the per service area NG-U tunnel should be established. 
For broadcast service, the NG-U tunnel can be established during MBS session resource setup procedure. So in order to provide the service area info and the tunnel information related to the corresponding service area, Area session ID should be included in the NGAP MBS session resource setup to indicate MBS service area information for local dependent broadcast session.
Proposal 2: For location dependent broadcast session, Area session ID could be included in the NGAP MBS session resource setup procedure to indicate MBS service area information.
In the last RAN3 meeting, there was agreement that “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.” This implies that in case of location dependent MBS service, the list of (area session id + service area + (optional, SMF container) IP multicast address) will be provided together with the MBS Session ID in the MBS Session Setup Request.
Proposal 3: For location dependent broadcast MBS service, the list of (area session id + service area + (optional, SMF container) IP multicast address) should be provided together with the MBS Session ID in the MBS Session Setup Request.
Considering of Area Limited Local MBS, the MBS SESSION SETUP REQUEST should be designed as below:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Message Type
	M
	
	9.3.1.1
	

	MBS Session ID
	M
	
	FFS
	

	CHOICE Local MBS
	M
	
	
	

	> Area Limted Info
	
	
	
	

	>> Service Area
	M
	
	FFS
	

	>> MBS Session Resource Setup Request Transfer
	M
	
	OCTET STRING
	Containing the MBS Session Resource Setup Request Transfer IE specified in subclause 9.3.4.x

	> Location Dependent Info List
	
	
	
	

	>> Location Dependent info Item
	
	1..<maxnoofAreaSession>
	
	

	>>> Area Session ID 
	M
	
	FFS
	

	>>> Service Area
	M
	
	FFS
	

	[bookmark: OLE_LINK7][bookmark: OLE_LINK8]>>> MBS Session Resource Setup Request Transfer
	M
	
	OCTET STRING
	Containing the MBS Session Resource Setup Request Transfer IE specified in subclause 9.3.4.x


2.2 Local Multicast services
2.2.1 How to provide service area info
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. So for Local multicast service, we need to discuss how to provide service area info and how to establish NG-U tunnels, separately.
For local multicast service with location-dependent content, in SA2 TS 23.247, there are the follow descriptions.
	-	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(s) and MBS service area(s) that the NG-RAN node belongs to. The SMF provides all MBS service areas information (Area session ID, MBS service area) to NG-RAN.
-	The RAN uses the received MBS Session ID(s) and Area Session ID(s) to determine the local multicast session context and whether the user plane for the local multicast session is already established.


And the description for multicast service available within a limited area:
	-	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).


Therefore, with these descriptions and considering of existing RAN3 agreement, for both local multicast service with location-dependent content and local multicast service available within a limited area, MBS service area related information will be provided from SMF to RAN via the SMF containers in the PDU SESSION RESOURCE SETUP REQUEST or PDU SESSION RESOURCE MODIFICATION REQUEST messages. 
For details of TP of TS 38.413, according to the highlighted word above, the MBS service area related information could be included in PDU Session Resource Setup Request Transfer or PDU Session Resource Modify Request Transfer IE as follow:
[bookmark: _Toc20955165][bookmark: _Toc29503614][bookmark: _Toc29504198][bookmark: _Toc29504782][bookmark: _Toc36553228][bookmark: _Toc36554955][bookmark: _Toc45652266][bookmark: _Toc45658698][bookmark: _Toc45720518][bookmark: _Toc45798398][bookmark: _Toc45897787][bookmark: _Toc51745991][bookmark: _Toc64446255][bookmark: _Toc73982125]9.3.1.X	Service Area info
The Service Area info IE indicates that the Service Area information for local multicast service with location-dependent content or multicast service available within a limited area.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Local MBS
	M
	
	
	

	> Area Limited info
	
	
	
	

	>> MBS Service Area
	M
	
	FFS. Cell ID list or TAI list
	

	> Location dependent info
	
	
	
	

	>> MBS Area Session ID
	M
	
	FFS
	

	>> MBS Service Area
	M
	
	FFS. Cell ID list or TAI list
	

	>> Additional Service Area info list
	
	
	
	

	>>> Additional Service Area info Item
	
	1..<maxnoofAreaSession>
	
	

	>>>> MBS Area Session ID
	M
	
	FFS
	

	>>>> MBS Service Area
	M
	
	FFS. Cell ID list or TAI list
	


Proposal 4: For local multicast service, service area related information should be provided from SMF to RAN via the PDU SESSION RESOURCE SETUP REQUEST or PDU SESSION RESOURCE MODIFICATION REQUEST messages.
2.2.2 local MBS tunnel establishment
For location dependent multicast service, the contents are different between different MBS service areas. Similar to the location dependent broadcast service, the distribution should be established per service area to deliver the different content data for the same MBS session. For location-dependent multicast service, an MBS Session ID and an Area Session ID is map to a NG-U tunnel. So, RAN triggered per area session ID per MBS Session ID distribution establishment and release is needed. Thus, in MULTICAST DISTRIBUTION SETUP REQUEST message and MULTICAST DISTRIBUTION RELEASE REQUEST message, Area session ID besides MBS session ID should be included. 
Proposal 5: For location dependent multicast service, RAN triggered the per area session ID per MBS session ID NG-U tunnel establishment and release should be supported. 
For per area distribution setup procedure, there are two options to provide area session information: 
· Option 1: using Area session ID IE in MBS Distribution Setup/Release procedure
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	MBS Session ID
	M
	
	9.3.1.x
	
	YES
	reject

	Area Session ID
	O
	
	
	
	
	

	DL Transport Layer Information
	O
	
	
	
	
	


For this option, in MULTICAST DISTRIBUTION SETUP REQUEST message, one Area session ID could be included to establish an Area Session ID related N3 tunnel.
· Option 2: using Area Session ID List IE group in MBS Distribution Setup/Release procedure 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	MBS Session ID
	M
	
	9.3.1.x
	
	YES
	reject

	Area Session ID List
	
	
	
	
	
	

	> Area Session ID
	O
	
	
	
	
	

	> DL Transport Layer Information
	O
	
	
	
	
	


For this option, the several Area Session ID and DL Transport Layer Information can be included in one message to establish/modify/release several Area Session related N3 tunnels for one MBS session.
In order to simplify signalling, option 1 is slightly preferred to provide DL tunnel information related to Area Session ID for location dependent multicast service.
Proposal 6: For location dependent multicast service, one Area Session ID could be included in the MULTICAST DISTRIBUTION SETUP REQUEST message and the MULTICAST DISTRIBUTION RELEASE REQUEST message, in order to setup or release one MBS shared NG-U tunnel.
2.2.3 Support of mobility of local multicast
2.2.3.1 Mobility of multicast service available within a limited area
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:
-	Before the Handover, the UE is camping at Source RAN and receiving multicast data corresponding to the MBS Session ID.
-	For Xn based handover in clause 7.2.3.2, Source RAN includes MBS Session ID and MBS service area to the Target RAN 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.
-	For Xn based handover in clause 7.2.3.2, target RAN responses to Source RAN, with the accepted MBS Session ID. When Target RAN supports MBS but the UE is no longer in the MBS service area, Target RAN does not allocate RAN resources for the MBS Session to the UE. For N2 based handover in clause 7.2.3.3, this step corresponds to Handover Request acknowledge message.
-	For Xn handover, if the UE is handed over to a target cell outside the MBS service area, the SMF does not provide the MBS session related information in N2 SM Info to the target RAN.
-	For N2 handover, if the UE is handed over to a target cell outside to the MBS service area, the SMF does not provide the MBS session related information in N2 SM Info to the target RAN.


· Xn handover procedure
In the last RAN3 meeting, there also were agreements that there are two options about Xn handover procedure for limited area MBS session, shown as
· (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.
Option1 is aligned with SA2 current descriptions, the Source gNB will provide the MBS service area information (e.g. cell list or tracking area list) to target gNB in HANDOVER REQUEST message in a per MBS Session granularity.
Proposal 7: To support Xn handover of the multicast service available within a limited area, for each MBS Session, the Service Area information should be provided to the target gNB in HANDOVER REQUEST message.
For option2, whether to apply should be pending to the progress of SA2. 
· NG handover procedure
For the N2 handover procedure, the Handover Request Transfer IE (containing the PDU Session Resource Setup Request Transfer IE) including MBS Session ID and Service Area information should be introduced to NGAP: HANDOVER REQUEST message. 
Proposal 8: To support NG handover of the multicast service available within a limited area, Service Area information should be provided per MBS Session in the NGAP: PDU Session Resource Setup Request Transfer IE.
2.2.3.2 Mobility of multicast service with location-dependent content
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:
	The Handover procedure for the UE is performed as defined in clause 7.2.3 with the following additions:
-	Before the Handover, The UE is camping at Source RAN and receiving multicast data corresponding to the MBS Session ID and Area Session ID.
-	For the Xn Handover:
-	Source RAN includes MBS Session ID, Area Session ID and MBS service area to the Target RAN.
-	Target RAN determines whether to establish the resources for multicast distribution for MBS Session ID and Area Session ID provided by Source RAN, based on MBS Session ID, Area Session ID and MBS service area.
NOTE: Data forwarding issue needs the feedback of RAN WGs
-	Target RAN responses to Source RAN, with the accepted MBS Session ID, Area Session ID. When Target RAN supports multicast but the UE is no longer in the location area, Target RAN rejects to handover the multicast session with a cause indication.
-	For the N2 Handover:
-	The SMF includes all MBS session area information (MBS Session ID, Area Session ID and MBS service area) to the Target RAN in Handover request.
-	Target RAN determines whether to establish the resources for multicast distribution for MBS Session ID and Area Session ID provided by SMF, based on MBS Session ID, Area Session ID and location area. -	If the target RAN determines the shared delivery is not established for the multicast session ID and area session ID, the target NG-RAN initiates the shared delivery establishment as specified in clause 7.2.1.4.


· Xn handover procedure
According to the description of SA2, MBS Session ID, Area Session ID(s) and MBS service area(s) should be sent in XnAP: HANDOVER REQUEST message from the source NG-RAN to the target NG-RAN during Handover preparation phase. Upon the target NG-RAN received the message, the target NG-RAN can determine whether to establish the resources for multicast distribution or simply whether to perform data forwarding. 
Proposal 9: To support Xn handover of the multicast service with the location-dependent content, MBS Session Context Setup Request List IE including MBS Session ID and a list of (Area session ID+ Service Area information) should be introduced to XnAP: HANDOVER REQUEST message.
· NG handover procedure
For NG handover procedure, the Handover Request Transfer IE (containing the PDU Session Resource Setup Request Transfer IE) including MBS Session ID, Area session ID(s) and Service Area information(s) should be introduced to NGAP: HANDOVER REQUEST. 
Proposal 10: To support NG handover of the multicast service with the location-dependent content, the list of (Area Session ID + Service Area Information) should be included in the NGAP: PDU Session Resource Setup Request Transfer IE.
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:
For Broadcast Local MBS:
· Proposal 1: For location dependent broadcast service, the per service area NG-U tunnel should be established. 
· Proposal 2: For location dependent broadcast session, Area session ID could be included in the NGAP MBS session resource setup procedure to indicate MBS service area information.
· Proposal 3: For location dependent broadcast MBS service, the list of (area session id + service area + (optional, SMF container) IP multicast address) should be provided together with the MBS Session ID in the MBS Session Setup Request.
For Multicast Local MBS:
· To provide Service Area info:
· Proposal 4: For local multicast service, service area related information should be provided from SMF to RAN via the PDU SESSION RESOURCE SETUP REQUEST or PDU SESSION RESOURCE MODIFICATION REQUEST messages.
· To setup Shared NG-U tunnels:
· Proposal 5: For location dependent multicast service, RAN triggered the per area session ID per MBS session ID NG-U tunnel establishment and release should be supported.
· Proposal 6: For location dependent multicast service, one Area Session ID could be included in the MULTICAST DISTRIBUTION SETUP REQUEST message and the MULTICAST DISTRIBUTION RELEASE REQUEST message, in order to setup or release one MBS shared NG-U tunnel.
· To Support Mobility:
· Proposal 7: To support Xn handover of the multicast service available within a limited area, for each MBS Session, the Service Area information should be provided to the target gNB in HANDOVER REQUEST message.
· Proposal 8: To support NG handover of the multicast service available within a limited area, Service Area information should be provided per MBS Session in the NGAP: PDU Session Resource Setup Request Transfer IE.
· Proposal 9: To support Xn handover of the multicast service with the location-dependent content, MBS Session Context Setup Request List IE including MBS Session ID and a list of (Area session ID+ Service Area information) should be introduced to XnAP: HANDOVER REQUEST message.
· Proposal 10: To support NG handover of the multicast service with the location-dependent content, the list of (Area Session ID + Service Area Information) should be included in the NGAP: PDU Session Resource Setup Request Transfer IE.
The corresponding TPs to TS38.413 BL CR and TS 38.423 BL CR are provided in section 5 and 6.
4. Reference
[1] R3-213547 TP for 38.413 on session management for broadcast (CATT, CBN, Huawei)
[2] R3-213557 (TP to TS 38.413 BL CR) Multicast Session Management	(Huawei, CMCC, Lenovo, Motorola Mobility, Qualcomm Incorporated)
5. Text Proposal to BL CR of TS 38.413
9.3.1.xxx	Service Area info
The Service Area info IE indicates that the Service Area information for local multicast service with location-dependent content or multicast service available within a limited area.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Service Area info
	M
	
	
	

	> Location dependent info
	
	
	
	

	>> MBS Area Session ID
	M
	
	FFS
	

	>> MBS Service Area
	M
	
	FFS. Cell ID list or TAI list
	

	>> Additional Service Area info list
	
	0..1
	
	For the same MBS Session, the other service area where the UE does not belong to.

	>>> Additional Service Area info Item
	
	1..<maxnoofAreaSession>
	
	

	>>>> MBS Area Session ID
	M
	
	FFS
	

	>>>> MBS Service Area
	M
	
	FFS. Cell ID list or TAI list
	

	> Area limited info
	
	
	
	

	>> MBS Service Area
	M
	
	FFS. Cell ID list or TAI list
	


6. Text Proposal to BL CR of TS 38.423
9.2.3.xxx	Service Area info
The Service Area info IE indicates the Service Area information for local multicast service with location-dependent content or multicast service available within a limited area.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Service Area info
	M
	
	
	

	> Location dependent info
	
	
	
	

	>> MBS Area Session ID
	M
	
	FFS
	

	>> MBS Service Area
	M
	
	FFS. Cell ID list or TAI list
	

	>> Additional Service Area info list
	
	0..1
	
	For the same MBS Session, the other service area where the UE does not belong to.

	>>> Additional Service Area info Item
	
	1..<maxnoofAreaSession>
	
	

	>>>> MBS Area Session ID
	M
	
	FFS
	

	>>>> MBS Service Area
	M
	
	FFS. Cell ID list or TAI list
	

	> Area limited info
	
	
	
	

	>> MBS Service Area
	M
	
	FFS. Cell ID list or TAI list
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