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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc145927634][bookmark: _Toc66391719][bookmark: _Toc70079006][bookmark: _Toc106166756]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 22.146: "Multimedia Broadcast/Multicast Service (MBMS); Stage 1".
[3]	3GPP TS 22.246: "Multimedia Broadcast/Multicast Service (MBMS) user services; Stage 1".
[4]	3GPP TS 22.261: "Service requirements for the 5G system".
[5]	3GPP TS 23.501: "System architecture for the 5G System (5GS)".
[6]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[7]	3GPP TS 23.503: "Policy and charging control framework for the 5G System (5GS); Stage 2".
[8]	3GPP TS 23.246: "Multimedia Broadcast/Multicast Service (MBMS); Architecture and functional description".
[9]	3GPP TS 38.300: "NR; Overall description; Stage-2".
[10]	3GPP TS 23.468: "Group Communication System Enablers for LTE (GCSE_LTE)".
[11]	3GPP TS 26.348: "Northbound Application Programming Interface (API) for Multimedia Broadcast/Multicast Service (MBMS) at the xMB reference point".
[12]	3GPP TS 23.003: "Numbering, Addressing and Identification".
[13]	3GPP TS 26.346: "MBMS: Protocols and Codecs"void.
[14]	Void.
[15]	3GPP TS 38.413: "NG Application Protocol (NGAP)".
[16]	3GPP TS 38.401: "NG-RAN; Architecture description".
[17]	3GPP TS 29.244: "Interface between the Control Plane and the User Plane Nodes; Stage 3".
[18]	3GPP TS 26.502: "5G Multicast-Broadcast User Service Architecture".
[19]	3GPP TS 29.510: "Network Function Repository Services; Stage 3".
[20]	3GPP TS 33.501: "Security architecture and procedures for 5G system".
[21]	3GPP TS 23.289: "Mission Critical services over 5G System; Stage 2".
[22]	3GPP TS 26.517: "5G Multicast-Broadcast User Services; Protocols and Formats".
[23]	3GPP TS 29.281: "General Packet Radio System (GPRS) Tunnelling Protocol; User Plane (GTPv1-U)".
[24]	3GPP TS 38.423: "NG-RAN; Xn Application Protocol (XnAP)".
[25]	3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".
[xx]	3GPP TS 24.575: "5G System; Multicast/Broadcast UE pre-configuration; Management Object (MO)".

* * * * Second change * * * *
[bookmark: _Toc145927642]4.2.2	Broadcast data provisioning
An example for the phases of broadcast data provisioning is described in the figure below:


Figure 4.2.2-1: Phases of Broadcast data provisioning
The following phases are performed for a specific service:
-	MBS Session Creation and establishment: MBS Session Creation is used by the AF to create the MBS Session towards 5GC. MBS session creation can occur in several steps (e.g. TMGI allocation, provisioning information about MBS session, request to activate the MBS session). The last step of the MBS session creation triggers resource establishment for transmitting the DL Broadcast data between 5GC and NG-RAN.
NOTE:	For broadcast communication, after MBS Session Creation and Session Establishment, the established resources are not only between 5GC and NG-RAN, but also between the AF to 5GC.
-	Service announcement: Service announcement is used to distribute information towards UEs about the service required for service reception (e.g. IP multicast address(es)) and possibly other service related parameters (e.g. service start time). This step can occur in parallel or after the MBS session configuration. However, TMGI allocation is required before. The information of the service announcement could be pre-configured at the UE side, is defined see in clause 7.3.16.11.
-	Data transfer: It is the phase when broadcast data are transferred in the air interface.
-	Session Release and Deletion: It is the point at which there will be no more need to transmit Broadcast data. At Session Release, the resources in 5GS are released and the broadcast MBS session is deleted.
The phase of Broadcast data provisioning is illustrated with the following example of timeline:


Figure 4.2.2-2: Broadcast service timeline
* * * * Third change * * * *
[bookmark: _Hlk146265039][bookmark: _Toc70079049][bookmark: _Toc106166818][bookmark: _Toc114570434][bookmark: _Toc145927699]6.11	Service Announcement
Service Announcement provides the UE with descriptions specifying the multicast or broadcast services to be delivered as part of MBS Session.
[bookmark: _Hlk146265049]The Service Announcement may be encoded as defined in TS 26.517 [22] or use application specific formats outside the scope of 3GPP. 
Service Announcement information may be delivered to the UE via application specific means or as defined in TS 26.502 [18], using one of the following methods: 
· Pre-configured at UE side;
· Via an MBS Session; or 
· Via a regular PDU Session. 
NOTE X:	Pre-configured service announcement is specified in TS 24.575 [xx].
The Service Announcement includes the MBS Session ID(s), which is represented by TMGI or a Source Specific IP Multicast Address, for the service. When the MBS Session ID is Source Specific IP Multicast Address, the Service Announcement may include the PLMN ID of the PLMN and NID for an SNPN in which the service is delivered.
The Service Announcement includes an MBS Service Type, which indicates whether the MBS Session for the service is multicast or broadcast.
[bookmark: _Hlk146265055]NOTE 1:	A Source Specific IP Multicast Address as MBS Session ID indicates a Multicast MBS session.
[bookmark: _Hlk146265079]For local MBS service, the Service Announcement may include the MBS service area. The MBS service area used by AF can be Cell ID list, TAI list, geographical area information or civic address information. Amongst them, Cell ID list and TAI list shall only be used by AFs who reside in trust domain, and when the AFs are aware of such information.
The service announcement may contain a start time and/or a sequence of scheduled activation times (e.g. a first time and a periodicity) of the MBS session when the AF may activate the MBS session (for multicast only) and transmit MBS data as described in clause 6.16. When the AF decides that the start time and/or scheduled activation times for the MBS session need to be updated and the UE is unreachable (e.g. due to power saving function), the AF can send service announcement containing the updated time information to the UE at the old start time (if earlier than the new start time) or next scheduled activation time previously provided to the UE for the MBS session via multicast or broadcast.
NOTE 2:	The scheduled activation times are intended to assist UEs using power saving mechanisms and apply both for broadcast and multicast MBS.
NOTE 3:	For UEs using power saving function, if the service announcement is provided via unicast PDU Session, the application server can be aware of the UE's reachability by subscribing to the corresponding event defined in clause 4.15.3.1 of TS 23.502 [6].
If the MBS Session is for multicast, the Service Announcement may include the DNN and S-NSSAI of the PDU Session to indicate which PDU Session is associated with the MBS Session.
NOTE 4:	For multicast, AF or MBSF provides Service Announcement to the UE only after the MBS information is available to 5GC, to avoid potential rejection sent by SMF of the MBS session join request.
NOTE 5:	The MBS Service related information, e.g. default serving PLMN ID, DNN and S-NSSAI can be pre-configured in the UE.
NOTE 6:	If DNN and S-NSSAI information is not provided in the service announcement or pre-configured, how UE determines the PDU session to join the MBS Session is implementation specific.
If the MBS Session is for broadcast, the Service Announcement may include the MBS FSA ID(s) and optional frequency information associated with the broadcast MBS session.
The Service Announcement may be provided to a UE by AF or MBSF, or may be retrieved by the UE from those entities.
NOTE 7:	How the UE can get the Service Announcement from other entities is not specified.
NOTE 8:	Service announcement can comply with TS 26.502 [18] and TS 23.289 [21] or follow an application specific format.
NOTE 9:	For supporting MBS security function, information included in Service Announcement is defined in TS 26.502 [18].
* * * * Fourth change * * * *
[bookmark: _Toc122416828][bookmark: _Toc66391767][bookmark: _Toc70079081][bookmark: _Toc70930026][bookmark: _Toc106166880][bookmark: _Toc114570498]7.3.1	MBS Session Start for Broadcast
The Broadcast MBS Session Start follows the common procedure specified in clause 7.1.1.2 or clause 7.1.1.3, which consist of TMGI Allocation and MBS Session Create. It is possible for AF to allocate TMGI once but create the MBS Session for multiple times. A combined procedure to perform both TMGI allocation and MBS Session Create is available.
The TMGI Allocation is used by AF to obtain the TMGI as MBS Session ID (i.e. TMGI) and perform service announcement towards UEs.
The MBS Session Create (with MBS service type set to broadcast service) is used by the AF to indicate the impending start of the transmission of MBS data, and to provide the session attributes, so that resources for the MBS Session are set up in the MB-UPF and in the NG-RAN for 5GC Shared MBS traffic delivery. The MBS Session Create can be used if TMGI has not been allocated. In this case, MB-SMF will allocate a unique TMGI for the AF and then start the MBS Session.
NOTE 1:	When the multicast transport between NG-RAN and MB-UPF is described below, source specific multicasting is assumed.
To receive the data of broadcast communication service, the UE is either preconfigured with needed configuration (e.g. USD as defined in TS 26.346 [13]see TS 24.575 [xx] for UE pre-configuration) for the UE to receive MBS service, or provisioned with the configuration of Broadcast MBS session on application level (service announcement; the configuration may for instance be performed using SIP signalling, or methods as described in TS 26.346 502 [1318] and TS 26.517 [22]). If the needed configuration is pre-configured, the UE does not need to interact with network.


Figure 7.3.1-1: MBS Session Establishment for Broadcast
0	Based on OAM configuration, RAN nodes announce in SIBs over the radio interface information about the MBS FSA IDs and frequencies of neighbouring cells.
1.	To establish broadcast MBS session, the AF performs TMGI allocation and MBS session creation as specified in clause 7.1.1.2 or 7.1.1.3. The MBS service type indicates to be broadcast service. The MBS FSA ID(s) of a broadcast MBS session are communicated in the service announcement towards the UE. The UE compares those MBS FSA IDs(s) with the MBS FSA ID(s) in SIBs for frequency selection.
2.	The MB-SMF may use NRF to discover the AMF(s) supporting MBS based on the MBS service area and select the appropriate one(s). Then the MB-SMF sends the Namf_MBSBroadcast_ContextCreate (TMGI, N2 SM information ([LL SSM], 5G QoS Profile), MBS service area, [MBS FSA ID(s)]) messages to the selected AMF(s) in parallel if the service type is broadcast service. The MB-SMF may include a maximum response time in the request.
3.	The AMF transfers the MBS Session Resource Setup Request message, which contains the N2 SM information in the received Namf_MBSBroadcast_ContextCreate Request to all NG-RANs which support MBS in the MBS service area. The AMF includes the MBS service area.
4.	NG-RAN creates a Broadcast MBS Session Context and stores the TMGI and the QoS Profile in the MBS Session Context. The LL SSM are optional parameters and only provided by MB-SMF to NG-RAN if N3mb multicast transport is configured to be used in the 5GC. If MBS FSA ID(s) were received, the NG-RAN may use those MBS FSA ID(s)s to determine cells/frequencies within the MBS service area to broadcast MBS session data based on OAM configuration about the MBS FSA IDs and related frequencies.
Depending on the NG-RAN's preference to use multicast or unicast transport over N3mb and the availability of the LL SSM, step 5a or step 5b is executed.
5a.	If NG-RAN prefers to use N3mb multicast transport (and if LL SSM is available in NG-RAN), the NG-RAN joins the multicast group (i.e. LL SSM).
5b.	If NG-RAN prefers to use N3mb unicast transport (or if the LL SSM is not available in NG-RAN) between the NG-RAN and MB-UPF, NG-RAN allocates its N3mb DL Tunnel endpoint to receive downlink MBS session data.
6.	The NG-RAN reports successful establishment of the MBS Session resources (which may include multiple MBS QoS Flows) by sending MBS Session Resource Setup Response (TMGI, N2 SM information ([N3mb DL Tunnel Info])) message(s) to the AMF. If NG-RAN prefers to use N3mb unicast transport (or if the LL SSM is not available in NG-RAN) between the NG-RAN and MB-UPF, NG-RAN provides its N3mb DL Tunnel Info as part of the N2 SM information. For more details, refer to TS 38.413 [15].
7.	The AMF transfers the Namf_MBSBroadcast_ContextCreate Response () to the MB-SMF. The AMF should respond success when it receives the first success response from the NG-RAN(s). And if all NG-RAN(s) report failure, the AMF should respond failure. The MB-SMF stores the AMF(s) which responds success in the MBS Session Context as the downstream nodes. If the AMF receives the NG-RAN response(s) from all involved NG-RAN(s), the AMF should include an indication of completion of the operation in all NG-RANs. If received from NG-RAN node, the N3mb DL Tunnel Info and NG-RAN ID are included in the response.
8.	[Conditional] If N3mb unicast transport is to be used (i.e. N3mb DL Tunnel Info is present in the Namf_MBSBroadcast_ContextCreate Response message from AMF) in a deployment where NG-RAN nodes share a common user plane entity, the MB-SMF only establishes the shared tunnel towards the DL GTP tunnel endpoint if the shared tunnel has not yet been established (as determined based on the stored DL GTP Tunnel endpoint(s) for the MBS session). The MB-SMF also stores the received DL GTP Tunnel and corresponding NG-RAN Node ID for the MBS session. For the deployment where NG-RAN nodes do not share a common user plane entity, the DL GTP tunnel will not be used by other NG-RAN nodes. In a deployment where NG-RAN nodes do not share a common user plane entity, the MB-SMF always establishes the shared tunnel towards the DL GTP tunnel endpoint.
	To establish the shared tunnel towards the DL GTP tunnel endpoint, the MB-SMF sends an N4mb Session Modification Request to the MB-UPF to allocate the N3mb unicast transport tunnel for a replicated MBS stream for the MBS Session.
8a-8b.	If the AF subscribed to a Delivery Status Indication (see clause 7.3.5), the MB-SMF notifies the AF as specified in step 2 of clause 7.3.5. The MB-SMF notifies the AF The MB-SMF notifies the AF directly by invoking Nmbsmf_MBSSession_StatusNotify service operation, or the MB-SMF notifies the AF via NEF/MBSF (if deployed) by invoking Nmbsmf_MBSSession_StatusNotify service operation to the NEF/MBSF which then invokes Nnef_MBSSession_StatusNotify service operation to the AF.
9.	NG-RAN broadcasts the TMGI representing the MBS service over radio interface. Step 9 can take place in parallel with step 6.
10.	Another NG-RAN may report successful establishment of the MBS Session resources (which may include multiple MBS QoS Flows) by sending MBS Session Resource Setup Response (TMGI, N2 SM information ([N3mb DL Tunnel Info])) message after the AMF transferred the Namf_MBSBroadcast_ContextCreate Response () to the MB-SMF.
11.	The AMF transfers the Namf_MBSBroadcast_ContextStatusNotify request () to the MB-SMF. When the AMF receives the response from all NG-RAN nodes, the AMF includes an indication of the completion of the operation. If the AMF does not receive responses from all NG-RAN nodes before the maximum response time elapses since the reception of the Namf_MBSBroadcast_ContextCreate Request, then the AMF should transfer the Namf_MBSBroadcast_ContextStatusNotify request () which indicates partial success or failure.
12.	[Conditional] If N3mb unicast transport is to be used (i.e. N3mb DL Tunnel Info is present in the MBS Session Start Response message from AMF), the handling in MB-SMF and MB-UPF is the same as specified in step 8.
13.	The AF starts transmitting the DL media stream to MB-UPF using the N6mb Tunnel, or optionally un-tunnelled i.e. as an IP multicast stream using the HL MC address.
14.	The MB-UPF transmits the media stream to NG-RAN via N3mb multicast transport or unicast transport.
15.	The NG-RAN transmits the received DL media stream using DL PTM resources.
NOTE 2:	Step 6-8 and 2-4 are comparable to step 2-5 and 6-7 in clause 7.2.1.4, respectively.
* * * * End of changes * * * *
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