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Discussion
1) Scenario
<Quoted from TS 22.186>
Extended Sensors enables the exchange of raw or processed data gathered through local sensors or live video data among vehicles, RSUs, devices of pedestrians and V2X application servers. The vehicles can enhance the perception of their environment beyond what their own sensors can detect and have a more holistic view of the local situation.
</Qouted>
As described in TS 22.186, for the Extended Sensor scenario, the collected data is processed in the V2X Application Server, and the data is shared among vehicles in local area in order to enhance the perception of their environment with more holistic view of the local situation. Example scenario is described as following:


1. Each vehicle sends data (e.g., gathered from local sensor) to the local V2X server (Uplink:Unicast, or IP multicast)
2. Local V2X server receives and processes the data: Aggregation of data and data processing
3. Local V2X server broadcasts the aggregated data to the vehicles (Downlink:Broadcast)
4. Vehicle receives the data via MBMS, and use it for autonomous driving
The collected and processed data provides holistic view of the local area, which shall be shared to the vehicles in the local area. It means the downlink traffic to the vehicles in the local area is same. Regarding step 3 and 4, broadcast of the collected and processed data by V2X Application Server brings efficiency for data delivery to a number of vehicles in the local area. Therefore, it is proposed to support broadcast mechanism for 5G V2X service.
2) Overall Procedure 
Overall flow for aforementioned service is described as below:
[image: ]

For the extended sensor scenario, there is always broadcasting V2X traffic in certain area, and V2X UE listens the traffic in the area while the vehicle drives. Therefore, it is assumed that pre-establishment of MBMS bearer which enables V2X communication without delay for establishing the MBMS bearer. Also service announcement of MBMS should be pre-configured via Application level signalling. The UE can receive MBMS traffic based on the pre-configured service announcement.
Overall Procedure for 5G MBMS service is following:
[image: ]
In summary, in this paper, it is proposed to Service initiation, and Session management procedure. In this solution, it is assumed that Service Announcement procedure will be performed by the V2X Application Server.




In order to achieve low latency data distribution via MBMS, the system shall support localized deployment. Based on the architecture of this solution, following deployment can be supported.
[image: ]
TMGI can be allocated by request from macro V2X Application Server to the BMSC-CPF. If TMGI is allocated depending on the service area, the UE needs to be configured all TMGIs per areas. It increases unnecessary complexity. Therefore, in this solution, it is assumed that a TMGI is used for the V2X service, and the BMSC-CPF manages the service area for the TMGI being not overlapped. The UE can listen MBMS traffic using same TMGI. Also TMGI can be pre-configured between the operator and V2X service provider, in this case TMGI allocation procedure can be avoided.
Session initiation can be triggered by macro V2X Application Server or Local V2X Application Server. It is assumed that macro V2X Application Server shares the information for the session management (e.g., TMGI, Service ID) with the local V2X Application Server, so that the local V2X Application Server can access to the BMSC-CPF.
BMSC-CPF selects appropriate BMSC-UPF based on the location information where the traffic can be distributed. In order to support edge deployment scenario, this paper proposes to use DNAI between local V2X AS and BMSC-UPF. If there is user plane connection between Local V2X AS and local BMSC-UPF, which is identified by DNAI, the BMSC-UPF selects the BMSC-UPF based on the DNAI. The MB-SMF selects MB-UPF(s) based on the requested MBMS service area, which is configured for the DNAI. Please note that DNAI is existing concept using for AF influence traffic steering feature to select UPF connecting to the local DN.

Proposal
[bookmark: _Toc523243540]B.1	Solution #B1: Support of broadcast in 5GS
[bookmark: _Toc523243541]B.1.1	Functional Description
[bookmark: _Toc523243542]B.1.1.0	General
This solution corresponds Key Issue #14 Support of broadcast over NG-Uu, and also Key Iissue #1 Support of eV2X Group Communication. This solution proposes 5G-MBMS architecture and corresponding procedures for V2X services. It is considered to utilize E-UTRAN providing multicast/broadcast as specified in TS 36.440 [14], since NG-RAN is composed of ng-eNB (providing E-UTRA user plane and control plane protocol) and gNB (providing NR user plane and control plane protocol). This solution proposes to adopt existing MBMS architecture principle and procedure in EPS, but only necessary functionality for V2X service will be specified for this solution. 
[bookmark: _Toc523243543]B.1.1.1	5G-MBMS Architecture


Figure B.1.1.1-1: 5G MBMS Architecture
NOTE:	For this architecture, NG-RAN is ng-eNB providing MBMS as specified in TS 36.440 [14].
MB-AMF performs routing of session management message between MB-SMF and NG-RAN. 
MB-SMF is dedicated SMF for MBMS, corresponding to MBMS-GW Control Plane:
-	MBMS Bearer Session create/modify/release
-	IP multicast address allocation
-	Use Nmb (compliant to SGmb) to interact with BMSC-CPF
-	Interact with MCE via M3 reference point, which is routed via MB-AMF
MB-UPF is dedicated UPF for MBMS, corresponding to MBMS-GW User Plane:
-	Distribution of MBMS user plane data to E-UTRAN (M1 reference point)
-	Use SGi-mb to interact with BMSC-UPF
BMSC-CPF is Control plane function of BMSC, connecting with Application Server via MB2-C or xMB-C
-	TMGI allocation, MBMS Session identifier management, Location dependent content transfer
BMSC-UPF is User plane function of BMSC, connecting with Application Server via MB2-U or xMB-U
-	MBMS data transmission, generate charging record
Editor's note:	In this solution, it is encouraged to specify essential functionality for V2X service. Above list of functionality is not exhaustive and also can be modified.
[bookmark: _Toc523243544]B.1.1.2	Service-based interfaces and Reference points
The 5G-MBMS architecture contains the following service-based interfaces and reference points:
Nmb:	Service based interface exhibited by BMSC-CPF equivalent to SGmb as specified in TS 23.246 [16].
Nmbsmf:	Service based interface exhibited by MB-SMF for MBMS session procedure
N4mb:	Reference point between MB-SMF and MB-UPF for MBMS session related procedure
Editor's note:	It is FFS whether N4mb can be supported as service-based interface.
M1:	Reference point between E-UTRAN and MB-UPF for MBMS data delivery. IP multicast is used on this interface.
M3:	Reference point for control plane between E-UTRAN and MB-AMF. It is used to carry session management message between MB-SMF and E-UTRAN. 
Editor's note:	It is FFS whether functions of M3 reference point can be modified.
SGimb:	Reference point between BMSC-UPF and MB-UPF for MBMS data delivery.
MB2	Reference point between BMSC and V2X AS as specified in TS 26.346 [17]
xMB:	Reference point between BMSC and V2X AS as specified in TS 26.346 [17]
Editor's note:	use of MB2 or xMB will depends on service level agreement
[bookmark: _Toc523243545]B.1.2	Procedures
[bookmark: _Toc523243546]B.1.2.1	Service InitiationAnnouncement
Editor's note:	Detail procedure will be specified. For V2X, Application Server provides service announcement information to the UE on behalf of BMSC Service initiation is performed between V2X Application Server and BMSC-CPF. Service initiation refers to authentication and authorization, and exchange service related parameters (e.g., TMGI) for the V2X Application Server. For MB2 interface, TMGI allocation procedure is required. For xMB interface, Service creation procedure is required. If the operator and V2X service provider have pre-configuration for service initiation, e.g., TMGI is preconfigured, or Service Id and Service properties are preconfigured, following procedure can be avoided and the V2X Application Server performs Session initiation procedure as described in B.1.2.2.
B.1.2.1.1	Service initiation for MB2 interface


Figure B.1.2.1.1 Service initiation procedure for MB2 interface
Editor’s Note:	This procedure is based on the Allocate TMGI Procedure as specified in TS 23.468 [xx].
1.	If there is no TMGI for V2X broadcast service, the V2X Application Server sends Allocate TMGI Request message to the BMSC-CPF as specified in the TS 23.468 [xx]. If the V2X Application Server cannot access to BMSC-CPF directly, the V2X Application Server sends the request via NEF.
2.	The BMSC-CPF shall determines whether the V2X Application Server is authorized and authenticated to request TMGI allocation. The BMSC-CPF allocates TMGI and an expiration time for the allocated TMGI. The BMSC-CPF shall sends an Allocation TMGI Response to the V2X Application Server indicating the allocated TMGI and an expiration timer for the TMGI.
NOTE 1:	If a valid TMGI allocation already exists by pre-configuration, V2X Application Server can skip this procedure and initiate MBMS Session Activation procedure as specified in subclause B.1.2.2.1.
NOTE 2: The expiration timer for the TMGI can be set long enough based on SLA or local configuration in order to avoid TMGI allocation procedure for extending the expiration timer frequently.
B.1.2.1.2	Service initiation for xMB interface


Figure B.1.2.1.2 Service initiation procedure for xMB interface 
Editor’s Note:	This procedure is based on the Service management procedure as specified in TS 26.346 [17].
1.	Before provisioning of services at the BMSC-CPF, the V2X Application Server and BMSC-CPF shall perform Authentication and Authorization procedure as specified in TS 26.346[17]. If the authorization procedure is successful, the BMSC-CPF creates and provides Access Token to the V2X Application Server for subsequent requests via xMB interface.
2.	The V2X Application Server requests to create a new service for V2X broadcast service. The V2X Application Server provides a valid Access Token received from the step 1. 
3.	On successful creation, the BMSC-CPF responds with the resource ID of the service, as specified in TS 26.346[17].
4.	In order to retrieve Service Properties (e.g., Service ID, Service Class, Service Announcement Mode, as specified in TS 26.346 [17]), the V2X Application Server requests Get Service Properties including the Access Token and the resource ID received from the step 3.
5.	The BMSC-CPF provides the service properties in response. The V2X Application Server stores the received service properties as a current service configuration. 
6.	In order to update the service configuration, the V2X Application Server requests Service Update including the Access Token, resource ID, and service properties that the V2X Application Server wants to modify. The V2X Application Server requests Service Announcement Mode as “Content Provider” which indicates that the V2X Application Server performs the service announcement to the UE.
7.	The BMSC-CPF updates the service properties identified by the resource ID of the service, and sends ACK.

[bookmark: _Toc523243547]B.1.2.2	TMGI ManagementSession initiation
Editor's note:	Detail procedure will be specified.
This section describes procedure between the V2X Application Server and the BMSC-CPF for MBMS Session initiation. The V2X Application Server requests the BMSC-CPF to create MBMS session for V2X broadcast service. The session is associated with target broadcast area. The Session initiation procedure between V2X Application Server and BMSC-CPF depends on the interface, i.e., MB2 (as specified in TS 23.468) or xMB (as specified in TS 26.346). 
In case of localized MBMS support, Local V2X Application Server can perform the service initiation procedure. The local V2X Application Server can retrieve any necessary information (e.g., TMGI, service announcement parameters) for MBMS session initiation by application level interaction, which is out of scope of this specification.
B.1.2.2.1	Service initiation for MB2 interface


Figure B.1.2.2.1 Activate MBMS bearer procedure for MB2
Editor’s Note:	This procedure is based on the Activate MBMS Bearer Procedure as specified in TS 23.468 [xx]. Only changes are described below.
1.	The V2X Application Server sends Activate MBMS Bearer Request message to BMSC-CPF in order to initiate MBMS session. In this message, the V2X Application Server can include TMGI and location information for broadcast area. The location information can be geographic and/or DNAI (DN Access Identifier) to the local V2X Application Server. The DNAI indicates a user plane connectivity between the local V2X Application Server and local BMSC-UPF.
NOTE:	DNAI is pre-configured by SLA between Operator and V2X Service provider.
2.	The BMSC-CPF maps the location information into MBMS Service Area Identities subject to operator policies. The BMSC-CPF triggers MBMS Session Establishment procedure as specified in the clause B.1.2.3 based on the location information. If the BMSC-CPF receives DNAI as location information in the step 1, the BMSC-CPF selects BMSC-UPF that identified by DNAI. The BMSC-CPF shall ensure the MBMS Service Area is not overlapping with any existing MBMS bearers using the same TMGI.
3.	The BMSC-CPF sends Activate MBMS Bearer Response message to the V2X Application Server. The BMSC-CPF includes BMSC-UPF IP address and port number for the user plane. The BMSC-CPF provides service description for MBMS bearer related configuration information as defined in TS 26.346 [17]. The V2X Application Server uses the service description for service announcement to provide information to the UE to access the MBMS bearer.
4.	The V2X Application Server performs Service announcement to the UE via application level interaction. Application level interactions between the UE and the V2X Application Server are out of scope of this specification. After service announcement, the V2X Application Server can send data to the MBMS system.
The V2X Application Server can deactivate the MBMS Bearer or Modify the MBMS Bearer, which follows existing procedure specified in TS 23.468 [xx].
B.1.2.2.2	Session initiation for xMB interface
Editor’s Note:	This procedure is based on session management procedure as specified in TS 26.346 [17].


Figure B.1.2.2.2	Session Management procedure for xMB
1.	If there is no valid access token, the V2X Application Server and the BMSC-CPF perform Authentication and Authorization procedure for session management.
	2.	The V2X Application Server performs Create Session procedure to BMSC-CPF.
	3.	The BMSC-CPF creates the session resource and provides the session resource ID in response.
4.	The V2X Application Server requests the session properties as specified in TS 26.346[17] to fetch the current session properties configuration.
5.	The BMSC-CPF provides the session configuration (e.g., TMGI) in response.
6.	The V2X Application Server requests updating of the session configuration. The V2X Application Server can provide Session Start time, Session Stop time, Max Bitrate, Max Delay, Location Information for broadcast area, Session Description Parameters, etc. as specified in TS 26.346 [17]. The location information can be geographic and/or DNAI (DN Access Identifier) to the local V2X Application Server. The DNAI indicates a user plane connectivity between the local V2X Application Server and local BMSC-UPF. The BMSC-CPF derives the MBMS Service Area for the availability information from the Location Information, which is used MBMS Session Management procedure with MB-SMF. The BMSC-CPF shall ensure the MBMS Service Area is not overlapping with any existing MBMS bearers using the same TMGI. The Session Description Parameters are for User Plane connectivity. (e.g., xMB-U user plane parameters to transfer data). After this step, the BMSC-CPF performs session setup procedure with BMSC-UPF as described in step 1 of the section B.1.2.3 to establish MBMS session.
7.	The BMSC-CPF returns acknowledgement to the V2X Application Server. 
8.	The V2X Application Server performs service announcement via application level interaction. When the application in the UE receives a Service Id through application level interaction, the application can activate reception using MBMS device APIs (see TS 26.347 [xz]). Application level interactions between the UE and the V2X Application Server are out of scope of this specification. After the service announcement, the V2X Application Server can send data to MBMS system.
The V2X Application Server can deactivate or Modify the MBMS session, which follows existing procedure specified in TS 26.346 [17].
[bookmark: _Toc523243548]B.1.2.3	MBMS Session Management
Editor's note:	Detail procedure will be specified for session creation, modification, and release.


Figure B.1.2.3 MBMS Session Establishment
1.	Based on the request from the V2X Application Server, the BMSC-CPF triggers MBMS Session establishment procedure. The BMSC-CPF selects the BMSC-UPF based on the requested location information, and initiate Session Setup procedure. The BMSC-CPF provides user plane connectivity parameters for V2X Application Server to the BMSC-UPF. The BMSC-UPF establishes the MBMS session and responds to BMSC-CPF with user plane information for data transfer to MB-UPF.
2.	The BMSC-CPF selects MB-SMF based on the local configuration or using NRF service to discover the MB-SMF. The BMSC-CPF initiates Nmbsmf_Session_Start Request service operation to MB-SMF. In this message, BMSC-CPF includes the session attributes (TMGI, Flow ID, QoS, MBMS Service Area, user plane information for BMSC-UPF, etc).
3.	The MB-SMF creates an MBMS bearer context and stores the session attributes. The MB-SMF allocates IP multicast address. The MB-SMF selects MB-UPF based on the MBMS service Area and user plane information of BMSC-UPF. The MB-SMF initiates session setup procedure with MB-UPF, and provides user plane information of BMSC-UPF. The MB-UPF establishes the MBMS session and responds to the MB-SMF with user plane information of MB-UPF.
4.	The MB-SMF selects the MB-AMF which is able to route MBMS session management message to NG-RAN, based on the MBMS service area. The MB-SMF triggers Nmbamf_M3transfer Request service operation to send SM M3 message to NG-RAN. The MB-SMF indicates target NG-RAN or target cell ID in this message. In the M3 SM message, the MB-SMF includes Session Start Request message including TMGI, QoS, MBMS Service area (e.g., list of cell IDs), user plane information of MB-UPF, and IP multicast address to receive MBMS traffic.
5.	The MB-AMF routes received M3 SM message in the step 4 to the targeted NG-RAN by sending Session Start Request message. The NG-RAN creates an MBMS bearer context, and stores the session attributes received in M3 message. The NG-RAN establishes the necessary radio resource for the transfer of MBMS data to the interested UEs. The NG-RAN joins the appropriate transport network IP multicast address received by the MB-SMF to enable reception of MBMS data.
6.	The NG-RAN sends a Session Start Response message to the MB-AMF to confirm the reception of the M3 SM message for session start. 
7.	The MB-AMF routes received M3 message to the MB-SMF.
8.	The MB-SMF responds to BMSC-CPF for the session start request. The BM-SMF includes user plane information of MB-UPF in this message.
9.	The BMSC-CPF provides BMSC-UPF of user plane information of MB-UPF to transfer MBMS data by initiating session update procedure.
After this step, the BMSC-UPF starts sending the MBMS data received from the V2X Application Server. The BM-UPF receives MBMS data, and sends the MBMS data using IP multicast distribution toward all joined NG-RANs.
[bookmark: _Toc523243549]B.1.3	Impact on existing entities and interfaces
Editor's note:	This clause describes impacts to existing entities and interfaces.
The solution introduces new network entities:
	MB-SMF: Dedicated SMF for MBMS:
-	MBMS Bearer Session create/modify/release
-	IP multicast address allocation
-	Use Nmb (compliant to SGmb) to interact with BMSC-CPF
-	Use Nmbamf to interact with MB-AMF for routing M3 SM message.
-	Select target MCE/NG-RAN for the MBMS session based on the MBMS service area.
-	Interact with MCE via M3 reference point, which is routed via MB-AMF
-	Nmbsmf: Service based interface exhibited by MB-SMF for MBMS session procedure
-	N4mb: Reference point between MB-SMF and MB-UPF for MBMS session related procedure
	MB-UPF: Dedicated UPF for MBMS:
-	Distribution of MBMS user plane data to E-UTRAN (M1 reference point)
-	Use SGi-mb to interact with BMSC-UPF
-	N4mb: Reference point between MB-SMF and MB-UPF for MBMS session related procedure
	BMSC-CPF: Control plane function of BMSC:
-	TMGI allocation, MBMS Session identifier management, Location dependent content transfer
-	Management MBMS service area based on the requested location information for V2X broadcast service.
-	Nmb: Service based interface exhibited by BMSC-CPF
	BMSC-UPF: User plane function of BMSC:
-	MBMS data transmission, generate charging record
	MB-AMF: Support transfer of MBMS session related message via M3 reference points.
[bookmark: _Toc523243550]B.1.4	Topics for further study
Editor's note:	Topics for FFS will be collected for this particular functionality.
[bookmark: _Toc523243551]B.1.5	Conclusions
Editor's note:	Conclusions will be collected for this particular functionality.
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