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Discussion and Decision
1 Introduction
RAN3 has disused some issues of V2X SI, the following TPs were agreed for a baseline TP to be merged into TR 36.885.  
· R3-160924, R3-160925, R3-160926, R3-160927, R3-161021
2 Text Proposal

----------------Start of the Change---------------
X
Architecture and high level procedures for V2X
X.1
Local Breakout for V2X
An RSU may terminate the V2X packets, or forward the V2X packets to other entities. This is done in the V2X application layer of the RSU. The handling of V2X packet is transparent to the eNB. It is also transparent to the eNB regarding whether the RSU has a local V2X server.

If the P-GW is close to the eNB, the backhaul delay can be significantly reduced; local breakout seems beneficial in order to better fulfill the stringent latency requirements of V2X services. This enables a more local termination of V2X traffic instead of traversing the EPC.

The above may also provide additional flexibility for the location of the local E-UTRAN V2X server: i.e. behind a L-GW (stand-alone or co-located with the eNB), or in the eNB itself. In fact, if SIPTO@LN is assumed to be deployed, it may be fully possible to leave this to the specific deployment. We could see the following use cases:

1. V2X server, connected through SIPTO@LN with stand-alone GW – Such a V2X server could e.g. process data from an array of local sensors / cameras, to distribute to all locally connected vehicle UEs. Connectivity would be provided to all local eNBs identified by the same LHN ID. By appropriately planning the LHN IDs with the V2X service areas, V2X services can be provided to the appropriate location in the most optimal way. Thanks to the characteristics of SIPTO@LN with stand-alone GW, the connection to the server would always be maintained at vehicle UE mobility within the LHN.

2. V2X server, connected through SIPTO@LN with co-located L-GW – Same as above, but the connection is routed through a L-GW co-located in each eNB. In this case, however, the connection of the vehicle UE to the server is taken down  during mobility and set up again through the L-GW in the target eNB after handover has completed.

3. V2X server co-located in the eNB– In this case all required functionality is implemented in the eNB. An example of this could be e.g. a physical road-side box containing the sensors (i.e. terminating all traffic locally) and the RSU, which also handles the relevant connection to the vehicle UEs. This can be seen as “collapsing” all the above logical nodes into one physical node, even together with the V2X server.

When using SIPTO@LN with stand-alone GW, the interface between the stand-alone GW and the V2X Server is based on SGi. When using SIPTO@LN with co-located L-GW, the interface between the co-located L-GW and the V2X Server may be an internal interface or SGi.
Given that V2X functionality provides road safety services to moving vehicle UEs, option 1 (SIPTO@LN with stand-alone GW) seems to be more appropriate with respect to the other options, since it is the only one that maintains the data connection through handovers.

Some further observations can be made. 

· Current SIPTO@LN does not support dedicated bearers: only a single (default) bearer is supported, mainly due to the fact that there is no interface between the GW and the PCRF. The QoS of such a bearer, therefore, needs to meet the V2X service requirements.

· For SIPTO@LN with standalone GW, IP data session continuity can only be maintained if both source eNB and target eNB belong to the same Local Home Network. If the UE has no other PDN connection and it moves out of the Local Home Network, the MME detaches the UE.
X.2
MBMS for V2X
X.2.1 Delivery of V2x Messages via MBMS
In Scenario 2, V2x messages need to be broadcasted in the vicinity of the originating vehicle UE. The originating vehicle UE sends its V2X messages over the application layer to the V2x server. The messages include information on the vehicle location (long, lat). The vehicle UE may also provide cell-related information.

In a similar but simpler scenario, V2x messages are generated e.g. in the V2x server or in road sensors, and distributed to vehicle UEs. In this case, there is no need to take into account the position of the vehicle UE for the distribution, and the messages can be delivered using MBSFN or SC-PTM (or even unicast if feasible). This latter case seems less challenging.
X.2.1.1 Architecture
For the delivery of V2X messages, the architecture shown below can be used.
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Figure X-1: Architecture for V2x message delivery through MBMS.
X.2.1.2 Signalling Flow
A high-level signaling flow is shown in Figure X-2 below.

· The mapping between TMGIs and V2x services should be known at the vehicle UEs (e. g. by configuration, or by dedicated communication, etc.);

· The V2x server should request and pre-establish the appropriate MBMS bearer(s) to the appropriate eNBs; the MBMS session (MBSFN or SC-PTM) is started in the appropriate area/cell(s);

· The originating vehicle UE sends the V2x messages, including (lat, lon), and possibly cell-related information, to the V2x server over Uu uplink;

· The V2x server determines the target broadcast area considering the positions of the vehicle UEs, possibly taking into account any cell-related information transmitted by the vehicle UEs; 
· V2x traffic is sent to the vehicle UEs in the appropriate area.
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Figure X-2: V2x message distribution through pre-established MBMS bearers.
X.2.2
Support of small and variable areas in V2X
In V2V/V2I/V2P service, in most use cases, the V2X message may be broadcast in a small range of areas. Such areas may change due to the movement of the vehicle UE. For example, a vehicle UE may periodically broadcast a message (CAM) including the vehicle dynamic status information (e.g. location, speed and direction information) to its surrounding vehicles while moving, to assist safety operations. It is expected that the surrounding vehicles within 300-500 meters range from the vehicle UE should be able to receive the V2X message. The small and variable areas in V2X could be managed via MBSFN and/or SC-PTM.
In order to support variable broadcast areas in V2X, following issues should be investigated:

· Issue 1: How to decide the V2X broadcast area. The assumption is the V2X server can make the decision, e.g. based on the V2X message received from the transmission UE. The broadcast area for a specific V2X message may cover one or more cells.

· Issue 2: How to transmit different V2X messages in different broadcast areas, especially in overlapping areas. Different V2X messages may be broadcasted on the same MBMS bearer in different broadcast areas. Current MBMS cannot support different content in the same MBMS bearer.
X.2.3
Localized MBMS
In current MBMS system shown in Figure X-1, the BM-SC, MBMS-GW and MME are located in the Core Network. The backhaul delay between the BM-SC and the eNB is non-negligible when calculating the end-to-end delay, especially when MBMS is used to delivery downlink V2X packets in the V2X system. To minimize the latency, it may be necessary to consider the following options: 

· To move the MBMS CN functions (e.g. BM-SC, MBMS-GW) close to the eNB, or even collocated in the eNB.
· To move the User Plane of MBMS CN functions (BM-SC, MBMS-GW) close to the eNB, or even collocated in the eNB.
X.2.3.1 
Deployment Options of Localized MBMS based on implementation
In order to minimize V2x latency, different deployment options can be considered. None of the options below seems to have any specification impact.
X.2.3.1.1 
Localized V2x Server and MBMS – Co-Located with the eNB
In this case the V2x server, BM-SC, and MBMS GW are all co-located in the eNB. V2x messages are delivered in the cells served by the hosting eNB: this option seems particularly appropriate in conjunction with the distributed MCE architecture, i.e. in case the hosting eNB also includes its own MCE. All UP interfaces are internal, so V2x latency is the minimum possible. This option is shown in Figure X-3 below.
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Figure X-3: Localized V2x server and MBMS, co-located with the eNB.

X.2.3.1.2 
Localized V2x Server and MBMS – Not co-Located with the eNB
In this case the V2x Server, BM-SC, and MBMS GW are all co-located, but not in the eNB. This physical node may forward V2x traffic toward several eNBs, and this seems to be an advantage over the previous option. This option is shown in Figure X-4 below.


[image: image4.emf]
Figure X-4: Localized V2x server and MBMS, not co-located with the eNB.
X.2.3.1.3 
Issues for Localized MBMS based on implementation
In the options above, operator deploys Localized MBMS including the functions of BM-SC and MBMS-GW in the RAN for V2X service. The non-V2X MBMS service still uses the BM-SC and MBMS-GW in the Core Network. The Localized MBMS has the same functions as the macro BM-SC/MBMS-GW, e.g. service announcement function, session and transmission function, IP multicast distribution, etc, as defined in TS 23.246. 

A UE may connects to multiple BM-SCs for authentication, service announcement, etc. However, this is different to multiple BM-SCs deployment in the current standard, which is used for load balancing purpose (TS 33.246). The current standard does not support the UE to use the local BM-SC for V2X MBMS service, and macro BM-SC for non-V2X MBMS services at the same time. The Service announcement, bootstrapping, MBMS user service registration, etc. uses the BM-SC server resolved by the FQDN. According to TS 23.003, 

·  The service announcement FQDN is defined as "mbmsbs.mnc.mcc.pub.3gppnetwork.org". 

·  The BM-SC server FQDN is defined as mbms.mnc.mcc.3gppnetwork.org.  

These FQDNs are unique per PLMN ID. It is not possible for UE to know both local BM-SC and macro BM-SC via the FQDN, so the UE cannot connect to both local BM-SC and macro BM-SC for service announcement, bootstrapping, MBMS User Service Registration, etc. In addition, the UE or the UICC only stores one set of keys per PLMN. It also has some issues for network sharing. 
·  The RAN operator may not have a PLMN ID, so it is a big challenge for the RAN operator to deploy a LME (e.g. allocate TMGI with PLMN ID).
·  For a Gateway Core Network (GWCN) network sharing, the CN operator needs to open a new interface in order for the Local MBMS EPC to connect to the BSF/HSS for MBMS User Service registration. The CN operator loses the control, e.g. how to map the V2X service QoS to MBMS service QoS, how to set ARP, etc.
In a summary, the localized MBMS based on implementation is not feasible due to the identified issues of current eMBMS architecture. It is for FFS, preferably by SA/CT, whether the issues can be resolved.
----------------End of the Change---------------
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