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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)
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.
In FS_eV2XACR TR, we have already two key issues regarding this:
Key Issue #14 Support of broadcast over NG-Uu
According to TS 22.185 [3], "the 3GPP system shall be able to distribute information in a resource efficient way to large numbers of UEs supporting V2X application". Additionally, TS 22.186 [4] includes requirements related to group message transmission. Such requirements encompass the support for message transfer for group management operations and message transfer among a group of UEs supporting V2X application.
Key issue #1 Support of eV2X Group Communication
Similar requirements apply also for the Extended Sensor use case where UEs exchange data gathered through local sensors or live video data among vehicles, Road Site Units, devices of pedestrians and V2X application servers.
Proposal 1: For extended sensor scenario for V2X, 5G system needs to support broadcast mechanism.
2) MBMS Architecture in EPS
In EPS, 3GPP has specified MBMS architecture for group communication (Public safety), contents delivery, and also V2X services. The overall architecture (example for V2X) is shown as following:
[image: ]
Main entities for MBMS are MBMS-GW and BM-SC. Roles of each entity are;
MBMS-GW(Multimedia Broadcast/Multicast Service Gateway)
· MBMS bearers through the SGi-mb (user plane) 
· MBMS bearers through the SGmb (control plane)
· IP multicast distribution of MBMS user plane data to E-UTRAN (M1 reference point)
· Allocate IP Multicast address
BM-SC (Broadcast-Multicast Service Centre)
· Membership: Authorization for UEs requesting to activate MBMS service, charging, subscription data, service level function
· Session/Transmission 
· Schedule MBMS session transmission
· TMGI allocation
· MBMS session identifier management
· MBMS data transmission
· MBMS payload sync
· Proxy/Transport
· Routing different signaling interaction to MBMS-GW
· Generating charging record
· Service announcement (SMS/HTTP/SMS)
· Providing media description, MBMS session description
· Location Dependent Content Transfer (Broadcast mode only)
· Controlling which contents is broadcasted in which area, no overlap
· Same TMGI but different flow ID is possible
· MBMS user service consumption reporting (Broadcast mode only)
· Enabling to decide Broadcast – unicast switching
· Enabling UE to report its consumption.
In summary, MBMS-GW performs MBMS session related management and IP address allocation for routing of the traffic inside of core network. BM-SC performs service level management but also session related operation (session start, stop, update). BM-SC is also the entry point of 3GPP network from the contents provider point of view, as Application Server cannot access to the core network directly.
There was standard effort for V2X: Rel-14 V2X.. For V2X service, low latency is critical requirement as the data of V2X service is related to the safety. In this sense, Localized MBMS architecture was considered to meet latency requirement, and it was captured in Annex as an implementation option
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3) Proposed 5G MBMS Architecture
As mentioned above, feasibility of Localization of MBMS architecture is key part for architecture design – for low latency. However, level of localization depends on the service requirement. and there can be multiple services with different service requirement simultaneously. Therefore, as there is no all-fit architecture, we can achieve flexible architecture in the light of control plane – user plane separation. 
MBMS system has been enhanced in several decades, although it was not popularly deployed and commercialized enough. Therefore, it is proposed NOT to define all functionality from the scratch. Instead, for the sake of minimum standard effort, it is proposed to profile existing specifications, to re-use already developed/proven SW module. However, for V2X service (e.g., targeted scenario), full sets of functionality are redundant so that minus engineering should be encouraged to capture only necessary functionality. It would facilitate deployment of light-weight NFs for V2X service.
Proposal 2: Do not define all functionality from the scratch. Instead, profiling existing functionality and adapting for the 5G system architecture. Profiling of minimum functionality from the existing entity would be encouraged in this study item.
Proposed architecture is shown as below:


<Entities>
MB-SMF: It is dedicated SMF for MBMS, equivalent role 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
MB-UPF: It is dedicated UPF for MBMS, equivalent role 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: 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: User plane function of BMSC, connecting with Application Server via MB2-U or xMB-U
· MBMS data transmission, generate charging record
*It is proposed not to specify interface between BMSC-CPF and BMSC-UPF, as BMSC is considered as Application Server in EPS.
<Reference points>
	M3: MB-SMF constructs message for M3 procedure to MCE, and it is routed via AMF
	N4mb: Interface between MB-SMF and MB-UPF for MBMS session related procedure
	Nmb: Equivalent to SGmb but service based interface.
	Nmbsmf: service based interface provided by MB-SMF for MBMS session procedure


3-1) Justification
1. Why BMSC is needed?
Area of broadcast service varies with dependency of the scenario. For example of V2X services,
· Static data: It can be large area service. A content is distributed to several areas (e.g., S/W update, Location of Speed Camera)
· Semi static data: It can be Middle/Long range area service. A content is distributed to one or two areas (e.g., Congestion status, Construction information)
· Dynamic data: It can be Short range area service. A content is meaningful in certain local area (e.g, sensing information)
In other words, there can be multiple V2X services which has different characteristic in terms of service area. For large area service case, if there are multiple MB-SMFs and MB-UPFs in each location within the service area, the contents from the AS shall be transferred to each MB-UPF that has established MBMS session. Therefore, it requires centralized control plane entity who manages the service area for data delivery and establishes transport session inside core network. In other words, BMSC plays a role such as:
· Centralized entity, Being Aware of MB-SMF/MB-UPF deployment and Service Area management
· Allocating optimal MB-SMF/MB-UPF depending on service area
· Entry point from Application Servers (e.g., topology hiding), distribute MBMS traffic from the AS.
· BMSC-UPF can duplicate same traffic to several MB-UPF, in case of large area service
Please note that BMSC is a logical entity, so that the BMSC can be implemented with MB-SMF if needed. 
MBMS can be categorized as following, based on the past 3GPP works:
1) Terrestrial Broadcast: Conventional Broadcast service
2) Mixed Mode: Public safety, V2X service. Application Server takes role of counting UEs, determining unicast/multicast.
In release 16, there are requirements and key issue to support V2X and CIoT, so SA2 may focus on 2) first. However, 5G is also promising to bring media broadcasting service, so that design of common MBMS architecture should be encouraged. In this sense, BMSC is necessary.

2. Future proof?
Proposed architecture can support both MB2 and xMB, which means that it is compatible for media contents delivery service defined already. xMB provides Broadcast API between Contents provider and the BMSC, it enables authentication and authorisation, create/modify/terminate a service/session, query information, and put delivery contents to BMSC. Also the proposed architecture is compatible for IoT service, as it provides equivalent functionality as what 3GPP has specified for MBMS for CIoT service in rel-13/rel-14.
If RAN WG defines new radio technology for multicast/broadcast service in NR, it would be agnostic to the proposed core network architecture. (As EPS MBMS architecture supports both MBSFN and SC-PTM, the proposed flexible architecture can support new radio technology with minimum impact.)

3. Feasibility of fully localized architecture?
It would be required ultra-low latency for MBMS service, in case of V2X scenario. Therefore, the architecture shall support fully localized manner to reduce latency in the network. The proposed architecture is flexible in terms of CP-UP separation, so localized architecture is feasible as shown in below.



4) Overall Procedure for target scenario
[image: ]
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.
Therefore, details procedure for a) TMGI allocation, b) MBMS session establishment, and 3) service announcement (via application level signalling) need to be defined.
Conclusion
Proposed Architecture is shown as below:


NOTE: For V2X service, profiling minimum functionality of existing specification is encouraged in this solution
<Functional Entities>
MB-SMF: It is dedicated SMF for MBMS, equivalent role 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
MB-UPF: It is dedicated UPF for MBMS, equivalent role 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: 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: User plane function of BMSC, connecting with Application Server via MB2-U or xMB-U
· MBMS data transmission, generate charging record
<Reference points>
	M3: MB-SMF constructs message for M3 procedure to MCE, and it is routed via AMF
	N4mb: Interface between MB-SMF and MB-UPF for MBMS session related procedure
	Nmb: Equivalent to SGmb but service based interface.
	Nmbsmf: service based interface provided by MB-SMF for MBMS session procedure
M1/M3: Re-use existing interface
SGimb: Re-use existing interface
MB2/xMB: Re-use existing interface
Editor’s Note: use of MB2 or xMB will depends on service level agreement


Overall Procedure – focusing on dotted box
[image: ]
[bookmark: _GoBack]It is proposed to capture following procedures in the solution: (Skeleton only at this meeting)
· TMGI management
· MBMS Session Establishment
· Service Announcement (via Application level signalling)
Proposal
[bookmark: _Toc519004539]6.X	Solution #X: Support of broadcast in 5GS
[bookmark: _Toc519004540]6.X.1	Functional Description
This solution corresponds Key issue #14 Support of broadcast over NG-Uu, and also Key issue #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 [X], 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 necessary functionality for V2X service only will be specified for this solution.
6.x.1.1 5G-MBMS Architecture


Figure 6.X.1.1. 5G MBMS Architecture
MB-SMF is dedicated SMF for MBMS, equivalent role 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 AMF
MB-UPF is dedicated UPF for MBMS, equivalent role 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
6.x.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[xx].
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 AMF. It is used to carry session management message between MB-SMF and E-UTRAN. 
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 [xx]
xMB: Reference point between BMSC and V2X AS as specified in TS 26.346 [xx]
Editor’s Note: use of MB2 or xMB will depends on service level agreement
[bookmark: _Toc519004541]6.X.2	Procedures
6.X.2.1	Service Announcement
Editor’s Note:	Detail procedure will be specified. For V2X, Application Server provides service announcement information to the UE on behalf of BMSC.
6.X.2.2	TMGI Management
Editor’s Note:	Detail procedure will be specified.
6.X.2.2	MBMS Session Management
Editor’s Note:	Detail procedure will be specified for session creation, modification, and release.
6.X.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
· Interact with MCE via M3 reference point, which is routed via 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
· Nmb: Service based interface exhibited by BMSC-CPF
BMSC-UPF: User plane function of BMSC
· MBMS data transmission, generate charging record

The solution has impacts on the following network entities:
	AMF: Support transfer of MBMS session related message via M3 reference points.

[bookmark: _Toc519004542]6.X.4	Topics for further study
Editor's note: Topics for FFS will be collected for this particular functionality.
[bookmark: _Toc519004543]6.X.5	Conclusions
Editor's note: Conclusions will be collected for this particular functionality.
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*B.3  Option of localized user plane of MBMS CN functions.

= In this case user plane of MBMS CN functions (BM-SC and MBMS-GW) is located close to the eNB. This option is
shown in Figure B.3-1.

M3 s11 55 SGi
MME +— S-GW —— P-GW

siy T Sm

antrol plane of MBMS CN functions
Control plane
of MBMS GW

.| controlplane | | MB2:C
I of BM-SC
SGmb.

V2X App

Vehicle

MB2- V2x
O — E-UTRAN | Userp'inec‘;fMBMs o |—¢— Application
TEUu e unctions

Server





image4.emf
UE E-UTRAN

V2X AS

AMF

PCF UDM

M3 (routed via AMF)

N2

LTE-Uu

MB2-C/xMB-C

M1

NEF

MB-SMF

MBMS-GW-C

BMSC-CPF

MB2-U/xMB-U

MB-UPF

MBMS-GW-U

BMSC-UPF

Nmb(=SGmb)

= Dedicated SMF for MBMS

= Dedicated UPF for MBMS

N4mb

MCE

SGimb

No standard(consider as AF)

Nmbsmf


Microsoft_Visio_Drawing1.vsdx
UE
E-UTRAN
V2X AS
AMF
PCF
UDM
M3 (routed via AMF)
N2
LTE-Uu
MB2-C/xMB-C
M1
NEF
MB-SMF
MBMS-GW-C
BMSC-CPF
MB2-U/xMB-U
MB-UPF
MBMS-GW-U
BMSC-UPF
Nmb(=SGmb)
= Dedicated SMF for MBMS
= Dedicated UPF for MBMS
N4mb
MCE
SGimb
No standard(consider as AF)
Nmbsmf



image5.emf
BMSC-UPF

Local

V2X AS

RSU

MB2-U/xMB-U

MB-UPF

UE E-UTRAN

V2X AS

AMF

PCF UDM

M3

N2

LTE-Uu

MB2-C/xMB-C

NEF

MB-SMF

MBMS-GW-C

BM-SC-C

N4mb


Microsoft_Visio_Drawing2.vsdx
BMSC-UPF
Local
V2X AS
RSU
MB2-U/xMB-U
MB-UPF
UE
E-UTRAN
V2X AS
AMF
PCF
UDM
M3
N2
LTE-Uu
MB2-C/xMB-C
NEF
MB-SMF
MBMS-GW-C
BM-SC-C
N4mb



image6.png
Transmitting
UE

E-UTRAN UPF V2X Server BMSC-C BMSC-U MB-SMF

Receiving

MBMS session establishment

Pre-configuration: joining V2X server, local broadcast session
I

USD download from BM-SC-CPF (Optionally, V2X server can provide)

Establish

Unicast PDU session

—)

——

Media processing

MBMS control info.





image7.emf
UE RAN

V2X AS

AMF

PCF UDM

M3

N2

MB2-C/xMB-C

M1

NEF

MB-SMF

BMSC-CPF

MB2-U/xMB-U

MB-UPF

BMSC-UPF

Nmb(=SGmb)

N4mb

MCE

SGimb

Nmbsmf


Microsoft_Visio_Drawing3.vsdx
UE
RAN
V2X AS
AMF
PCF
UDM
M3
N2
MB2-C/xMB-C
M1
NEF
MB-SMF
BMSC-CPF
MB2-U/xMB-U
MB-UPF
BMSC-UPF
Nmb(=SGmb)
N4mb
MCE
SGimb
Nmbsmf



image8.png
Transmitting
UE

E-UTRAN UPF V2X Server

Receiving

MBMS session establishment

Establish

Unicast PDU session

—)

——

Pre-configuration: joining V2X server, local broadcast session
I

USD download from BM-SC-CPF (Optionally, V2X server can provide)

Data processing

Al

regated

ata

MBMS control info.





Microsoft_Visio_Drawing4.vsdx
UE
RAN
V2X AS
AMF
PCF
UDM
M3
N2
MB2-C/xMB-C
M1
NEF
MB-SMF
BMSC-CPF
MB2-U/xMB-U
MB-UPF
BMSC-UPF
Nmb(=SGmb)
N4mb
MCE
SGimb
Nmbsmf



image1.emf
unicast

Broadcast

V2X Server


